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IN THE 


United States Court of Appeals 

for the District of Columbia. 


No. 8189. 


LOUIS M. POTTS AND TELETYPE CORPORATION 

Appellants. 

v. 

CONWAY P. COE, COMMISSIONER OF PATENTS, 

Appellee. 


Appeal from the District Court of the United States for thi 

District of Columbia. 


I. 

PLEADINGS, DOCKET ENTRIES AND OTHER PAPERS 
DESIGNATED BY APPELLANTS. 

Bill of Complaint. 

Plaintiffs, for their bill of complaint, allege: 

I. 

That plaintiff, Louis M. Potts, is a citizen of the United 
States and a resident of the City of Evanston, County of 
Cook, and State of Illinois, and the plaintiff, Teletype Cor¬ 
poration is a corporation organized under the laws of the 
State of Delaware, having its principal place of business in 
Chicago, County of Cook, and State of Illinois; and 
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That the defendant, Conway P. Coe, is Commissioner of 
Patents, and his official residence is the United States Pat¬ 
ent Office, in the City of Washington, and District of 
Columbia. 

n. 

That this is a suit brought under Section 4915 of the 
Revised Statutes of the United States for the purpose of 
obtaining Letters Patent for an invention. 

III. 

That the said Louis M. Potts is the true, original and 
sole inventor of a new and useful improvement in 
2 Selective signaling Systems, not known or used by 
others in this country before his invention or discov¬ 
ery thereof; not patented or described in any printed pub¬ 
lication in this or anv foreign country before his invention 
or discovery 1 thereof, or more than two years prior to his 
application in this country for letters patent therefor as 
hereinafter described; not in public use or on sale in this 
country for in ore than two years prior to the filing of said 
application; not abandoned; and not patented in any for¬ 
eign country on an application filed by him or his legal rep¬ 
resentatives or assigns more than twelve months prior to 
his application for patent therefor in this country. 

IV. 

That so being the true, original, and first inventor 
thereof, the said Louis M. Potts did, on or about January 
17, 1929, file 1 in the United States Patent Office an applica¬ 
tion for patent for said invention, the said application being 
known as Serial No. 333,161, and when filed did in all 
respects fully comply with the Statutes of the United States 
and with the Rules of Practice of the United States 
Patent Office in such cases made and provided. 
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V. 

That by a written assignment, duly recorded in the Unified 
States Patent Office, the said plaintiff, Louis M. Potts, 
assigned his entire right, title and interest in and to his said 
application for patent and the invention thereof and a^iy 
patent which may be issued thereon to the said plaintiff, 
Teletype Corporation, all of which will appear in and foij-m 
authenticated copies of said written assignment to be du|ly 
submitted. 

3 VI. 

That said application has been duly prosecuted in accord¬ 
ance with the laws of the United States and the Rules of the 
Patent Office. 

VII. 

That during the prosecution of said application in the 
Patent Office, certain claims were presented which are noyr 
pending in the application and read as follows: 

144. In a stock quotation system, a plurality of recorder 
a common electrical circuit, means to transmit over sa 
common circuit groups of equal length permutation code 
signals, certain groups of said signals corresponding to |a 
series of stock designations, certain other groups of said 
signals corresponding to a characteristic of a certain stock, 
means under the control of a stock signal to select a 
recorder, and means under the control of the characteristic 
signal to record on the selected recorder the corresponding 
characteristic. 

145. A plurality of display elements each selectively 
operable to manifest any of several indications, electromag- 
nectically controlled means to operate said elements, and a 
receiving system including a single channel signal receiver 
responsive to equal length permutation signals, a plural 
channel signal distributor, and electrical circuits between 
said controlled means, receiver and distributor, whereby 
incoming signals over the single channel are operative from 
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said receiver through said distributor to select certain of 
said controlled means and operate display elements in 
accordance with the nature of the signals. 

14G. In a stock quotation distribution system, a plurality 
of groups of character carrying devices, a telegraph trans¬ 
mitter including means for issuing grouped isochronous 
signals each having a fixed number of impulse intervals, one 
part of which conveys information relative to the stock item 
to be quoted 1 , a second part conveys information relative 
to the price and a third part conveys information relative 
to the index or characteristic of the item, and means opera¬ 
tive in accordance with the respective parts for selecting 
and operating a particular stock character carrying 
device. 

4 147. A communication system comprising a trans¬ 

mitting station, a receiving station, and a single 
channel of communication between said stations, means at 
said transmitting station for sending isochronous messages 
made up of equal length impulse intervals, certain of said 
intervals predetermined for primary selection, certain 
others for secondare selection, and certain others for ulti- 
mate operation, a plurality of groups of indicators at said 
receiving station representing a number of groups of stock 
classifications, means responsive to the first mentioned of 
said impulse intervals for selecting one group of the plu¬ 
rality of groups of indicators, means responsive to the sec¬ 
ond mentioned of said intervals for selecting one of the 
indicators of the selected group, and mechanism responsive 
to the last mentioned of said intervals of impulses for oper¬ 
ating the selected indicator. 

148. In a stock quotation system, a transmitting station, 
a receiving station, a communication circuit interconnecting 
said stations, a distributor at said receiving station for dis¬ 
tributing electrical signals locally in accordance with per¬ 
mutation code signals received over said circuit, a multiple 
contact means responsive in accordance with said distri¬ 
buted signals, a plurality of multi-position indicators, and 
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a relay associated with each stock indicator and responsive 
over a circuit established by said multiple contact means 
for controlling the operation of said indicator. 

149. In a stock quotation system, a transmitting station 
and a receiving station, a single circuit connecting said sta¬ 
tions, means at said transmitting station for impressing on 
said circuit equal length letter codes representing stock 
designations and quotations, a plurality of stock indicators 
allotted to each of the stocks whose quotations are to be 
indicated, a progressively operated plural channel distri¬ 
butor at said receiving station, and permutation mechanism 
responsive to said code signals and selectively operating 
the indicators for a selected stock through the progressive 
operation of said plural channel distributor. 

152. In a stock quotation system, a transmitting station 
and a receiving station, a single channel of communication 
therebetween, means at said transmitting station for send¬ 
ing permutation code-signal messages over said single 
channel, a plurality of indicators at the receiving station, 
means at said receiving station including a selector respon¬ 
sive to certain signals of each message, a plurality of selec¬ 
tor bars in said selector, each bar adapted to be placed into 
operative position upon reception of a signal specific to 
said bar, and a plurality of local circuits, each established 
upon the operation of one of said bars to select a particular 
indicator for subsequent operation in accordance with other 
signals. 

5 169. In a remote control system, a plurality of 

devices to be variablv controlled, means for trans- 

. . * I 

mitting a series of signals composed of a plurality of ele¬ 
ments of an invariable number arranged in varying per¬ 
mutations indicative of the devices and another series |of 
signals similarly composed for the variable control of t ie 
devices, means responsive to the first series of signals fbr 
selecting the devices to be operated, and means operated by 
the second series of signals and subsequently to the selec¬ 
tion of the devices to be operated for operating such devices 
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to display the information corresponding to the signals of 
the second series. 

170. In a stock quotation distribution system, a plurality 
of character carrying devices for each stock item whose 
quotation is to he displayed with certain devices allocated 
to range characteristics of the quotation, a transmitter for 
issuing quotation messages, each message comprising 
groups of equal length code combinations of signal inter¬ 
vals, one group of which conveys information relative to 
the stock item to be quoted, a second group of which con¬ 
veys information relative to the price, and a third group 
of which convevs information relative to the range index 
or characteristic of the item, and means for translating said 
first, second, hnd third groups into electrical impulses for 
performing mechanical operations to selectively operate 
corresponding character carrying devices. 

171. In a stock quotation system, a transmitting station, 
a receiving station, a communication circuit interconnecting 
said stations, means at said transmitting station to issue 
equal length permutation code signals, a distributor at said 
receiving station to receive said equal length permutation 
code signals, means for issuing operating impulses in 
accordance with equal length permutation code signals re¬ 
ceived over said circuit, a multiple contact relay means 
responsive to certain of said operating impulses, a second 
multiple contact relay means responsive to certain other 
operating impulses received through said first mentioned 
multiple contact means, and a stock price indicator selected 
for operation in accordance with the operating impulses 
communicated over a circuit completed through contacts on 
said second multiple contact relay means. 

172. In a stock quotation distribution system, a plurality 
of character carrving devices for each stock item whose 
quotation is to be displayed with certain devices allocated 
to range classifications of the quotation, means responsive 
to a quotation message comprising groups of equal length 
code combinations of signal intervals, one group of which 
conveys information relative to the stock item to be quoted, 
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another group of which conveys information relative to the 
price thereof, and a further group of which conveys infor¬ 
mation relative to the range or character of the item, mea|ns 
operated by said responsive means for translating said fi^st 
and third recited groups into selective conditions for select¬ 
ing a character carrying device for operation, and means 
for translating said second group into mechanical opera¬ 
tions for actuating the selected character carrying 
device. 

6 VIII. 

By decision of the Board of Appeals dated June 
22, 1039, defendant has erroneously refused, and still re¬ 
fuses, to grant letters patent upon the aforesaid applica¬ 
tion of Louis M. Potts for the invention defined in the afore¬ 
said claims. 

IX. 

That the plaintiffs stand ready to produce in court a duly 
authenticated copy of the said application of Louis M. Potts 
and all matters of record pertaining thereto. 


WHEREFORE, plaintiffs bring this their bill of com¬ 
plaint under and in accordance with the provisions of the 
statutes in such cases made and provided, and pray 

1. That Your Honors may adjudge and decree that sa:d 
claims and such other claims as upon hearing Your Honors 
may find patentable are allowable to the said plaintiff, 
Louis M. Potts, and that the said plaintiff, Teletype Cor¬ 
poration, as assignee of all right, title, and interest in and 
to the said invention and application of said Louis M. Pott?, 
is entitled to receive letters patent of the United States for 
such invention. 

7 2. That Your Honors authorize the Commissioner 

of Patents to issue to the said plaintiff, Teletype Cor¬ 
poration, as assignee of the said Louis M. Potts, a pateijt 
on the above-identified application including the subject 
matter of said claims. 
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3. That a writ of subpoena addressed to the said defend¬ 
ant, Conway P. Coe, Commissioner of Patents, may issue 
out of this court commanding him to appear and answer 
unto this bill of complaint, but not under oath, and to abide 
and perform such and any decree in the premises as to 
the court may seem just and be required. 

4. And for such other and further relief in the premises 
as the matter of the case may require and as to Your 
Honors may seem meet. 

LOUIS M. POTTS 
By H. B. WHITFIELD, Attorney 
TELETYPE CORPORATION 

By S. B. BRACKEN, President 
FRANKLIN T. WOODWARD, 
Solicitor for Plaintiffs 
195 Broad wav 
New York, New York 

HARRY 0. DUFT 
Room 651, Earle Building 
13th & E Streets 
Washington, D. C. 

IT. B. WHITFIELD 
Of Counsel 

*#*#*••##• 

10 Endorsed: Filed Jan 25 1940 Charles E. Stewart, 
Clerk. 

Answer to the Complaint 

To the Honourable the Justices of the District Court of the 
United States for the District of Columbia. 

I. Defendant admits the allegations of residence and 
citizenship of the plaintiff Louis M. Potts and the allega¬ 
tions of organization and principal place of business of the 
plaintiff Teletype Corporation. He admits the allegations 
of his official position and his official residence in the Dis¬ 
trict of Columbia. 




II. He admits the allegation of jurisdiction under Selction 
4915 R. S. (U. S. C., title 35, sec. 63.) 

III. He admits that plaintiff Louis M. Potts, claiming to 
be the true, original and sole inventor of a new and useful 
improvement in Selective Signaling Systems, filed an ap¬ 
plication for patent thereon in the Patent Office and in said 

application made averments corresponding to the 
11 allegations of paragraph III. He denies that such 
allegations are sufficient to justify the issuance of a 
patent containing any of the claims set out in paragraph 
VII. * I 


IV. He admits said application of Louis M. Potts was 
filed in the Patent Office on January 17,1929, and was given 
Serial Xo. 333,161. He admits that said application was in 
compliance with the Statutes of the United States and the 
Rules of Practice of the United States Patent Office. 

V. He admits the allegation of assignment of said appli¬ 
cation Serial Xo. 333,161 to plaintiff Teletype Corporation. 

VI. He admits that said application has been duly prbse- 
cuted in accordance with the laws of the United States and 
the Rules of the Patent Office. 

VII. He admits that during the prosecution of said ap¬ 
plication claims 144, 145, 146, 147, 148, 149, 152, 169, |L70, 
171 , and 172 , as set forth in paragraph VII of the complaint, 
were presented and are now pending in said application. 

VIII. He admits that by the decision of the Board! of 
Appeals, dated June 22, 1939, he has refused and still re¬ 
fuses to grant letters patent containing any of the claims 
set forth in paragraph VII of the complaint. He derjies 
that such refusal is erroneous or that plaintiffs are lawfully 
entitled to letters patent containing any of the claims num¬ 
bered 144, 145,146,147,148,149,152, 169, 170,171, and 172, 

since these claims are deemed to be unpatentable of er 
12 the following prior patents and for the reasons given 
in the statement of the examiner in answer to ihe 
appeal and the decision of the Board of Appeals, copies of 
which will be presented at the trial: 
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Bumstead, 

1,114,578, 

Oct. 20, 1914, 

Yorke, 

1,215,604, 

Feb. 13, 1917, 

Ilaselton, 

1,890,876, 

Dec. 13, 1932, 

ilaselton, 

1,890,877, 

Dec. 13, 1932, 

Ilaselton, 

1,890,878, 

Dec. 13, 1932, 

Frischkneeht, 

2,052,539, 

Au". 25, 1936, 

Sch.eide^er. 

2,181,682, 

Nov. 18, 1939, 

Aut. Telephone, British, 

197,503, 

May 17, 1923. 


Profort of copies of these patents is hereby made. 

IX. He admits that plaintiffs should produce in Court a 
duly authenticated copy of the said application of Louis M. 
Potts, Serial Xo. 333,161, and all matters of record pertain¬ 
ing thereto. 

W. W. COCHRAN 
Attorney for Defendant. 

January 24, 1940. 


Memorandum 


March 7 1941 

$50. deposited for costs—check of Teletype Corp.—by 
Duft. 


13 Endorsed: Filed Jul 2-1941 Charles E. Stewart, 
Clerk 

Potts et al. 
vs. 

Coe. 

Civil Action No. 5185 

The Patent Office rejected the plaintiffs’ claims 144 to 149 
inclusive, 152 and 169 over the disclosure of Bumstead 
taken in connection with that of York: that the plaintiffs 
have substituted the systems disclosed by York for an equiv¬ 
alent system disclosed by Bumstead. The plaintiffs have 
attempted to show that the Bumstead system is inoperative, 



but while it may be that this system is not perfect and may 
not operate as well as the plaintiffs, the testimony has not 
satisfied me that the Bumstead system is inoperative. 

I think that the Patent Office correctly rejected claims 
170, 171 and 172 in view’ of the patents to Hazelton and 
Frischknecht. 

I see no reason to disagree with the findings and opinions 
of the Examiner and of the Board of Appeals of the Patent 
Office, and the complaint should be dismissed. 

BAILEY 

J. 


Endorsed: 
art, Clerk 


Filed Nov 21 1941 Charles E. Ste 


Findings of Fact. 


i 

1. This is a suit brought under the provisions of Sectibn 
4915 R. S. (U. S. C., title 35, sec. 63) in which it was sought 
to have the court find that the plaintiffs were entitled to t ie 
issuance of a patent on an application of Louis M. Potts, 
Serial No. 333,161, filed January 17, 1929, relating to Selec¬ 
tive Signaling Systems, and containing claims 144 to 149, 
inclusive, 152, 169, 170, 171 and 172 as set forth in para¬ 
graph VII of the complaint. 

2. The Potts application at bar discloses an arrange¬ 
ment for posting stock quotations on a quotation board 
wherein signals are transmitted over a single electrical 
circuit from a transmission point to the quotation board. 
The signals sent over the electrical circuit are of the tele¬ 
graph code or equal length permutation type. In response 
to these signals, sets of indicators are selected on the board 
corresponding to the stock designation, the high, low, la$t 

or closing price and the indicator so selected is oper- 
15 ated by permutation signals to display the quotation 
selected. 

3. The patent to Bumstead, No. 1,114,578, issued October 
20,1941, discloses a stock quotation board operated from a 
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printing telegraph instrument for displaying the prices of 
a large number of stocks. In the Bumstead system the 
signals which are sent over a single wire line are of the step 
by step type and these signals when received at the quota¬ 
tion board operate permutation means to select a particular 
stock and to operate indicators to post the quotation of the 
stock selected. 

4. The patent to Yorke, No. 1,215,604, issued February 
13, 1017, discloses a printing telegraph instrument wherein 
equal length permutation code signals are used to select the 
proper characteristic of the telegraph printer and to cause 
the same to operate. 

5. The patent to Haselton, No. 1,S90,S76, issued Decem¬ 
ber 13, 1932, on an application filed January 6, 1928, dis¬ 
closes a system for posting stock quotations wherein elec¬ 
tric signals ot J the digital code or step by step type are 
transmitted over four wire lines to select a particular stock 
and its range whether it he high, low, closing or last. These 
signals are also used to post the quotation of the stock and 

range selected. 

16 6. The patent to Haselton, No. 1,890,877, issued 

December 13, 1932, on an application filed January 
6, 1928, is similar in its general aspects to the disclosure of 
the Haselton patent No. 1,890,876. 

7. The patent to Haselton et al., No. 1,890,878, issued 
December 13, 1932, on an application filed February 23, 
1928, discloses a system for posting stock quotations where¬ 
in digital or step by step code signals are transmitted over 
two wire lines to select a desired stock quotation and its 
range and to operate the selected indicators to post the 
stock quotation. 

8. The patent to Frischknecht, No. 2,052,539, issued Aug¬ 
ust 25,1936, on an application filed March 1,1928, discloses 
a stock quotation system wherein digital code or step by 
step signals are transmitted over a single wire line to 
select the indicators of a particular stock as well as the 
range indicators of that stock and to operate the indicators 
thus selected to post the quotation of the selected stock. 


9. The British patent to Automatic Telephone Manu¬ 
facturing Company Limited, Xo. 197,503, discloses a system 
wherein equal length permutation code signals are trans¬ 
mitted and converted to digital code or step by step signals 
so that apparatus designed for the latter named type of 
signal may be operated by the transmission of equal length 
permutation code signals over the transmission line. 
17 10. The system disclosed in the Bumstead patent 

is operative although it is not perfect and may nqt 
operate as well as plaintiffs’ system. 

11. The claims at bar define nothing involving inventid 
over the prior art introduced by defendant. 

12. Xo invention is involved in substituting the select in 
means of Yorke operated by equal length permutation 
signals for the printing telegraph selective means disclosed 
by Bumstead, although some modifications would be neces¬ 
sary, which however would be obvious to one skilled in th 
art. 


n 
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Endorsed: Filed Nov 21 1941 Charles E. Stewary, 
Clerk 

Conclusions of Law. 

1. Claims 144 to 149, inclusive, 152 and 169 are unpatent¬ 
able over the patent to Bumstead in view of the teaching of 
Yorke. 

2. Claims 170,171 and 172 are unpatentable over the pat¬ 
ents to Haselton and Frischknecht particularly in view of 
the teaching of the British patent. 

3. Plaintiff is not entitled to a patent containing any of 
the claims 144 to 149, inclusive, 152, 169, 170, 171 and 172. 

4. The complaint should be dismissed. 

JENNINGS BAILEY 
Justice. 

Endorsed: Filed Nov 21 1941 Charles E. Stew¬ 
art, Clerk 
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Judgment . 

This cause Having come on to be heard and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and 
submitted to the Court, 

It is ADJUl)GED this 21st day of November, 1941, that 
the complaint in this case be, and the same hereby is dis¬ 
missed with costs against the plaintiffs. 

JENNINGS BAILEY 
Justice. 

Approved as to Form: 

H. B. WHITFIELD 
Attorney for Plaintiffs. 

139 Stipulation 

It is hereby stipulated by and between the parties hereto, 
through their respective attorneys, that Plaintiffs’ Exhibits 
Nos. 2, 4, 5, 6, 7, 8, and 15, which are not susceptible of 
being reproduced in the transcript of record may be trans¬ 
mitted to the United States Court of Appeals for the Dis¬ 
trict of Coluriibia to be there used as physical exhibits. 

H. B. WHITFIELD 
LOYD H. SUTTON 
Attorneys for Plaintiffs-Appellants 
700 10th Street N. W. 

W. W. COCHRAN 
Attorney for Defendant-Appellee 

Washington, D. C. 

January 26,1942 

140 Plaintiff s’-Appellants’ Statement of Points Under 

Rule 75 {d) 

Plaintiffs assign the following errors in the record and 
proceedings in the above-entitled cause: 

The District Court of the United States for the District 
of Columbia was in error as follows: 
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1. In failing to grant the relief prayed for in the Bill of 
Complaint. 

2. In holding the claims in suit unpatentable. 

3. In denying the allowance of the claims at bar on rhe 
grounds and for the reasons given by the Examiner and 
Board of Appeals of the Patent Office. 

4. In sustaining and adopting the decision of the Patent 
Office, holding that the said claims at bar and each of them 
define an unpatentable invention. 

5. In failing to hold that the substitution of the modified 
and reconstructed apparatus of Yorkc patent Xo. 1,215,604 
proposed by the Patent Office after full and complete knowl¬ 
edge of the solution of the problem obtained from the Po:ts 
application in suit for the selector mechanism of Bumstead 

patent Xo. 1,114,578 was not an obvious substitution. 
141 6. In holding that it would not be invention to 

utilize a selector mechanism operative on equal length 
permutation code signals for the selector mechanism of the 
Bumstead patent Xo. 1,114,578 operative on variable num¬ 
ber, step-by-step, signals for each selection. 

7. In failing to hold that claims 170, 171, and 172 in si: it 
define invention over Haselton, Haselton et al., and Friseli- 
knecht et ah patents Xos. 1,890,876, 1,S90,S77,1,890,878, and 
2,052,539, respectively in view of British patent Xo. 197,503. 

S. In failing to hold that the systems of Haselton, Ilascl- 
ton et ah, and Frischknecht et ah patents Xos. 1,890,S76, 
1,890,877, 1,890,878, and 2,052,539, respectively, could not be 
modified, redesigned, and reconstructed to accommodate the 
system and apparatus of British patent Xo. 197,503 with¬ 
out involving the exercise of invention. 

9. In holding that the system and apparatus of Bumstead 
patent Xo. 1,114,578 was operative. 

10. In not issuing a judgment authorizing and directing 
the Commissioner of Patents to issue to Plaintiffs a patent 
upon the Potts application, Serial X T o. 333,161, filed January 
17, 1929, entitled Selective Signaling Systems. 

11. In entering the judgment of Xovember 21, 1941 dis- 
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missing the Complaint with cost against Plaintiffs and hold¬ 
ing there was no invention. 

12. In refusing to enter each and every one of the Plain¬ 
tiffs’ “Findings of Fact” as submitted as follows: 

1. This is a suit brought under the provisions of Section 
4915 R. S. (U. S. C., title 35, sec. 63) in which is was 

sought to have the court find that the Plaintiffs were 

142 entitled to the issuance of a patent on an application 
of Louis M. Potts, Serial No. 333,161, filed January 

17, 1929, relating to Selective Signaling Systems, and con¬ 
taining claims 144 to 149, inclusive, 152, 169, 170, 171 and 
172 as set forth in paragraph VII of the complaint. 

2. The Potts application at bar discloses an arrangement 
for posting stock quotations on a quotation board wherein 
signals are transmitted over a single electrical circuit from 
a transmission point to the quotation board. The signals 
sent over the electrical circuit are of the telegraph code or 
equal length permutation type. In response to these signals, 
first a group of indicators on the board corresponding to the 
stock designation is selected, second an indicator, the high, 
the low, last, or close quotation indicator is selected from 
the selected group of indicators, and third, the particular 
indicator for the range of the quotation is operated in ac¬ 
cordance with the equal length permutation code signals to 
display the complete quotation of the stock, shares of which 
have been involved in a broker’s sale. 

3. Applicant Potts was the first, so far as the record 
shows, to provide a stock quotation system operative over 
a single line conductor in response to the transmission there¬ 
over of equal length permutation code signals for selecting 
an indicator for a particular stock, and for operating the 
selected indicator to display the complete quotation selec¬ 
tively and accurately, whether it be a high, low, last, or close 
quotation. 

4. Applicant Potts was the first, so far as the record 

shows, to provide a stock quotation system operative 

143 over a single line conductor in response to the trans¬ 
mission thereover of groups of equal length permu- 

0 
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tation code signals for selecting a group of indicators for a 
particular stock, for selecting from such selected group an 
indicator, namely, a high, low, last, or close quotation ii di- 
cator, and for operating the finally selected indicator to dis¬ 
play the quotation selectively whether it be a high, low, hist, 
or close quotation for the particular stock. 

5. Other applicants for United States patents sought pro¬ 
tection of stock quotation systems and apparatus operative 
on groups of equal length permutation code signals, and 
priority of invention thereof was awarded by the Patent 
Office to applicant Potts. 

6. The patent to Bumstead, Xo. 1,114,578 issued October 
20,1914, discloses a stock quotation board operative from a 
printing telegraph instrument for displaying the prices of 
a large number of stocks. In the Bumstead system the sig¬ 
nals which are sent over a signaling circuit are of the step- 
by-step type and these signals, when received at the quota¬ 
tion board, operate selective means to select through pneu¬ 
matically operated mechanism an indicator for a particular 
stock and to control the pneumatic operation of the indicator 
to post the quotation of the stock selected. Bumstead does 
not display the complete quotation, only some of the digits 
of the price are displayed. 

7. The Bumstead patent does not disclose any means re¬ 
sponsive to signals identifying the range of the stock to 
display selectively the range of the quotation, whether it be 

a high, low, last, or close quotation. | 

144 8. The patent to Yorke, No. 1,215,004, issued Feb¬ 

ruary 13,1917, discloses a printing telegraph receiver 
of the page type wherein equal length permutation code sig¬ 
nals are used to operate mechanism for selecting the char¬ 
acter to be printed and for printing the selected character. 
It does not disclose apparatus for the display of stock quo¬ 
tations. 

9. The patent to Haselton, Xo. 1,890,876, issued December 
13,1932, on an application filed January 6, 192S, discloses jj 
system for posting stock quotations wherein electric signal^ 
of the digital code or step-by-step type are transmitted oveii 
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four independent signaling circuits to select a particular 
stock and its range whether it be high, low, closing or last. 
These signals are also used to post the quotation of the stock 
and range selected. 

10. The patent to Haselton, Xo. 1,S90,877, issued Decem¬ 
ber 13,1932, on an application filed January 6,1928, is simi¬ 
lar in its general aspects to the disclosure of the Haselton 
patent Xo. 1,890,876. 

11. The patent to Haselton et al., Xo. 1,890,878, issued 
December 13, 1932, on an application filed February 23, 
1928, discloses a system for posting stock quotations wherein 
digital or step-by-step code signals are transmitted over 
two independent signaling circuits to select an indicator of 
a desired stock and its range and to operate the selected in¬ 
dicator to post the stock quotation. 

12. The patent to Frischknecht, Xo. 2,052,539, issued 
August 25, 1936, on an application filed March 1, 1928, dis¬ 
closes a stock quotation system wherein digital code or step- 
by-step signals are transmitted over a single line con¬ 
ductor 1 to select the indicators of a particular stock as 

145 well as the range indicators of that stock and to 
operate the indicators thus selected to post the quo¬ 
tation of the selected stock. 

13. The British patent to Automatic Telephone Manu¬ 
facturing Company Limited, Xo. 197,503, discloses a tele¬ 
phone call system wherein equal length permutation code 
signals are transmitted and converted to digital code or 
step-by-step signals so that apparatus designed for the lat¬ 
ter named type of signal may be operated by the transmis¬ 
sion of equal length permutation code signals over the trans¬ 
mission line. 

14. The Haselton, Haselton et al., and Frischknecht et al. 
patents do not disclose apparatus operative by equal length 
permutation code signals transmitted over a signaling cir¬ 
cuit and make no reference that the apparatus thereof is 
adaptable to or might be operated by equal length permuta¬ 
tion code signals. 

15. The combination of the apparatus of the Bumstead 
and Yorke patents to provide an anticipation for the claims 
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at bar was made by the defendant with full and complete 
knowledge of applicant Potts’ satisfactory solution of a (dif¬ 
ficult problem as taught by the Potts application in suit. 

16. The selecting apparatus of the Yorke patent can not 
be substituted for the printing telegraph selective means of 
Bumstead without modification and reconstruction but de¬ 
spite this fact no invention would be involved in the sub¬ 
stitution. 

146 17. The system disclosed in the Bumstead patent 

is operative although it is not perfect and may not 
operate as well as Plaintiffs’ system. 

H. B. WHITFIELD 
LOYD H. SUTTON 
Attorneys for Plaintiffs-Appellants 
700 10th St. N. W. 

Washington, D. C. 

January 23, 1942 

Service of a copy of the above Plaintiffs’-Appellants’ 
Statement of Points Under Rule 75 (d) is acknowledged this 
23d day of January, 1942. 

W. W. COCHRAN 
Attorney for Defendant-Appellee 


EXCERPTS FROM TESTIMONY AND PROCEEDINGS 
DESIGNATED BY APPELLANTS. I 

23 Opening Statement on Behalf of Plaintiffs 

Mr. Whitfield: If it please your Honor, this is an actioln 
under Section 4915 of the Revised Statutes against the Com¬ 
missioner of Patents for the grant or the issuance of a par¬ 
ent to the plaintiffs. This was an ex parte case before the 
Patent Office. The Primary Examiner allowed some claims, 
certain claims were rejected by the Primary Examiner, and 
an appeal was taken to the Board of Appeals. The Board ojf 
Appeals allowed four of those claims and affirmed the Pri¬ 
mary Examiner as to the remaining claims, I 
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The Court: Allowed four additional claims? 

Mr. "Whitfield: Yes, allowed four additional claims, and 
affirmed the Primary Examiner as to the remaining claims. 
It is in regard to those remaining claims that we come be¬ 
fore your Honor. 

The subject matter of this application relates to appa¬ 
ratus and systems for the dissemination of market or stock 
quotations; that is, apparatus responsive to equal length 
permutation code signals is used to control automatically 
the selection and display of indicators which are identified 
with particular stocks, and to display in those indicators 
the range of the stock, whether it be a new high, a new low, 
a close, a last, or a yesterday's close quotation. These in¬ 
dicators are identified with the particular stocks, such, for 
example, as General Motors, American Telephone gild Tele¬ 
graph Company, and all of those stocks which may be listed 
on the Xew York Stock Exchange. 

These indicators—there being a group of indicators 
individual to each of those stocks—include four or 
24 five individual indicators identified with the range, 
the open, the high, the low, the last, and the close quo¬ 
tations, so that an observer of that board may determine 
quickly and accurately the market trend as the stocks are 
sold on the Xew York Stock Exchange. 

This system replaces the antiquated form of displaying 
stock or market quotations where a blackboard was pro¬ 
vided and chalk boys marked those quotations as they came 
in on the ticker tape. 

***##*•*• 

It will be &hown that the apparatus of the Bumstead pat¬ 
ent, Xo. 1,114,578, does not anticipate the claims, that it is 
inoperative, that it is impractical, and that it is 
a paper patent, because the structure of that patent has not, 
as far as 1 have been able to determine upon an exhaustive 
search, been used commercially. 

"We shall show your Honor also that the hypothetical 
combination developed by the Patent Office to antici- 
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25 pate the claims is improper, is not justified, and there 
is absolutely no foundation in any of the patents to 
justify the combination. 

We shall show also, your Honor, that it was improper 
on the part of the Patent Office to reconstruct one of the 
patent disclosures, modify it without the contemplation of 
the patents, with full knowledge of the disclosure of the ap¬ 
plication in suit and of the method in which that problem 
was solved, and combine it with the disclosure of another 
patent. 

AYe shall show also, your Honor, that it was not evident 
to a person skilled in the art to modify those structures 
without the exercise of invention. AA’e shall show also, your 
Honor, that there is no suggestion in the art for the mo(jlifi- 

ied 
!the 


cation or the reconstruction of certain of the patents re 
upon by the Patent Office for anticipation to provide for 
selection of stock indicators in response to equal length jier- 
mutation signal intervals. 

The proofs will also show that the other patents relied 
upon by the Patent Office do not anticipate the claims, and 
that will be shown during the course of this trial. 


26 (The chart so produced and identified was marked 

for identification Plaintiffs’ Exhibit 2.) 

As I mentioned previously, this is a system and appara tus 
for the automatic selection and display of market quota¬ 
tions; that is, apparatus is provided whereby a transmitti ng 
station, located in a distant city such as New York, may be 
operated to transmit over a line conductor extending from 
New York to Chicago equal length permutation code signal 
intervals for the control of an automatic stock board in 
Chicago, to operate that stock board automatically, for the 
display of the prices or quotations of any particular stock. 
That display will be in accordance with the range of 1}he 
stock sale, whether it be a new high, a low, a last, yesterday's 
close, or a close quotation. 
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Wo have in Fig. 3 the apparatus located at the trans¬ 
mitting station. This apparatus includes a keyboard di¬ 
vided into a plurality of sections with key levers in- 

27 dividual to each section. There is a section identified 
with each letter of the stock abbreviation, a section 

identified with the hundreds digit, a section identified with 
the tens digit, a section identified with the units digit, and 
a section identified with the fractions part of the quotations. 
In addition, 1 call your attention to the last group of key 
levers, identified with the range of the quotations; that is, 
there is a key lever in this last group identified with the low, 
the high, the last and the close quotations. 

These key levers are operated by an operator for setting 
pennutably these various contacts. These contacts, as dis¬ 
closed in Fig. 3, are connected to what has been identified 
as a plural channel signal distributor. This distributor in¬ 
cludes a plurality of groups of segments, a group individual 
to each of the several keyboard sections. The permutation 
code signals are transmitted from this transmitter over 
conductor line 155 to the receiving station, where the appa¬ 
ratus to the right is located. This distributor, for each cycle, 
transmits over this line conductor 155 to the relay 710 at 
the receiving station, a plurality of impulses or equal length 
permutation code signal intervals. The first fifteen signals 
are identified with the stock abbreviation; the next three 
groups with the digits, the hundreds, the tens and the units; 
the fourth with the fractions, and finally with the range. 

At the receiving station we have a comparable distributor, 
a distributor of the giant type. The receiving distributor 
distributes the impulses which are transmitted over the 
single line conductor 155 to a stock selector, shown diagram- 
matically and controlled by electromagnets 725, 726, 

28 720 and 730. The first fifteen impulses, the first three 
groups of impulses, operate the stock selector to select 

a plurality of contacts, 736. Through the operation of a 
permutation or selectable bar identified with the particular 
stock, you condition the group of indicators 750 which we 
see in Fig. 18 for subsequent control and operation. 
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The following groups of impulses, that is, those groups 
of impulses which follow the first fifteen, are stored in re¬ 
lays 701-809, inclusive; that is, they store the impulses for 
the price and for the range. These relays have their con¬ 
tacts connected through the multi-contact switch 815, which 
is controlled by electromagnet 836. The impulses stored in 
these relays are subsequently transferred, upon energiza¬ 
tion of 836, through a segment on this receiving distributor 
716 to these groups of relays, 817-835, then these relays 
store the price and the range, and through these relays and 
this distributor S71 we distribute to the stock indicator a 
group of impulses for operating the electromagnets of each 
individual indicator, 751, 752, 753 and 754, to magnetically 
operate the indicator to operate the dial to display the quo¬ 
tation at the hundreds, tens, units, and fractions parts of 
the price. 

I would like, for explanation, to trace the operation of 
the system for a particular stock. Let us take, for examp e, 
General Motors Corporation. Let us say the quotation is 
148V2, and that it is a new high for the day. The operator 
at New York will operate the first three rows of keys, G, M, 
C. Then the keys, 1, 4, 8, and V 2 will be operated, and the 
high key of this last group 78 will be operated to estab¬ 
lish conditions identified with that particular quotation 
message. 

29 Those impulses are generated in equal length?: 

that is, regardless of whether it be a G, an M, an X, 
or a D, or any other letter of the alphabet, the same number 
of impulses, totaling five, will be set up in those contacts. 

Those impulses, equal length permutation code signal in¬ 
tervals, will be transmitted through the operation of this 
distributor over the single line conductor to relav 710 at 
the receiving station. The receiving distributor then dis¬ 
tributes the first three groups of impulses to the stock selec¬ 
tor 725, 726, 729 and 730 for operating the permutation bars 
to select a particular bar, 732, identified with the stock Gen¬ 
eral Motors. That particular bar will function to select 
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the contact 736, and close those contacts identified with the 
group of indicators shown in Fig. 18 identified with the stock 
General Motors. 

As I explained in the example, we are going to select a 
range of the stock, namelv, the high of the dav. To do that 
we have operated that high key at the transmitting station 
which transmits a group of impulses to select through these 
latter relays one of the four circuits. These four circuits 
will select a relay 745 which is identified with the high quo¬ 
tation of the stock. 

Having operated this relay 745, we close these contacts 
which extend the circuits to the electromagnet 767, 768, 760, 
and 770. to the hundreds, to the tens, to the units, and to 
the fractions of that quotation to the price control relays. 
These price control relays set up a condition, through co¬ 
operation with this distributor 871, to give us the proper 
impulses for displaying HS 1 /-.** which was the price of the 
stock. 


But before we can display that indication it is 
30 necessary for us to restore to normalcy this group 
of indicators at the top to the blank position. To do 
that, we have in this distributor, 871, a group of segments, 
874, which are invariably operated to transmit impulses to 
each of these dials through magnets 767 to zeroize or nor¬ 
malize those indicators. Those impulses restore the indi¬ 
cators, and after the indicators are restored the distributor 
continues its function, and through cooperation with relays 
817-835 establishes conditions whereby 148VL* is displayed. 

The Court: I don’t quite understand the difference in im¬ 
pulses, for instance, between the letter G and the letter D. 

Mr. 'Whitfield: The difference between the impulses for 
the letter G and the letter D, for example, is the arrange¬ 
ment of those impulses. We have impulses of either positive 
or negative polarity, and as used in the printing telegraph 
art those are identified as marking and spacing impulses. 
AVe have five signal intervals for the letter G and five for 
the letter D. The letter G is distinguished from the letter D 
by the permuted arrangement of those signal impulses. For 
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the letter D we may have five positive impulses, while for 
the letter G we may have five negative impulses. 

Now, if it will please your Honor, I should like to discuss 
the claims in suit and apply those claims to the disclosure 
of the application in suit, in order that you may identify 
the particular claims and the features of those claims. 

Referring to Claim 144, there is found in Plaintiffs’ Ex¬ 
hibit 2 a stock quotation system embodying “a plurality of 
recorders,” 750, Fig. 18; “a common electrical eir- 
31 cuit,” 155 and 710, which extends from the transmit¬ 
ting station, for example which may be located at 
New York, to the receiving station, as shown in Figs. 16, 17 
and 18, which may be located at Chicago; “means to trans¬ 
mit over said common circuit groups of equal length per¬ 
mutation code signals,” which describes the transmitting 
apparatus disclosed in Fig. 3, including the key levers, the 
contacts, and the start-stop distributor; “certain groups of 
said signals corresponding to a series of stock designa¬ 
tions,” the first three groups of equal length permutation 
code signals, generated through the operation of the key 
lever in each of the first three sections, 71, 72 and 73 of :he 
keyboard, corresponding to the stock designation of :he 
stock abbreviation; “certain other groups of said signals 
corresponding to a characteristic of a certain stock,” im¬ 
pulses generated through the operation of the key* lever in 
sections 74, 75, 76 and 77, representing the price identifying 
the quotation of the stock item; “means under the control 
of a stock signal to select a recorder,” describes the receiv¬ 
ing selector including magnets 725, 726, 729 and 730, vhe 
permutation bar 731, the selector bar 732, the contacts 736, 
and the multi-contact relay’s 745-749, inclusive; “and means 
under the control of the characteristic signal to record on 
the selected recorder the corresponding characteristic” is 
readable on the electromagnets 767-770, these magnets here 
being a part of the stock indicator; the relay’s, 817 and 835, 
allocated thereto, function to control the energization of 
the magnets of the indicators to operate the dials shown in 
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Figs. 19 and 20, to display the digit; for example, in the 
problem selected it would display 148Ve* 

.‘12 Referring now to Claim 145, we have “a plurality 
of display elements” shown in Fig. 18; “clectromag- 
netically controlled means to operate said elements,” elec¬ 
tromagnets 767-770; “and a receiving system,” which is the 
system and apparatus disclosed in Figs. 16, 17 and 18; “a 
single channel signal receiver responsive to equal length 
permutation signals,” is a single channel receiver including 
electromagnets 725, 726, 729 and 730; “a plural channel 
signal distributor” is distributor 716 of Fig. 16; “and elec¬ 
trical circuits between said controlled means, receiver and 
distributor, whereby incoming signals over the single chan¬ 
nel are operative from said receiver through said distributor 
to select certain of said controlled means and operate dis¬ 
play elements in accordance with the nature of the signals” 
are the circuits identified between the receiving distributor 
716 Fig. 16 a'nd the indicators or display elements 750. 
Signals received over the single channel 155 and 710, Fig. 
16, are received on the plural channel signal distributor 716 
of Fig. 16, stored in relays of the first group, transferred to 
relays of the second group, and translated through the oper¬ 
ation of the distributor shown in Fig. 17 into digital signals. 

Claim 146 defines “In a stock quotation distribution sys¬ 
tem, a plurality of groups of character carrying devices,” 
which are the indicators 750, there being a group of indi¬ 
cators 750 for each stock identification; “a telegraph trans¬ 
mitter including means for issuing grouped isochronous sig¬ 
nals each having a fixed number of impulse intervals”; the 
transmitter operator shown in Fig. 3 functions to generate 
the signals in three parts for the stock abbreviation; 
33 “a second part conveys information relative to the 
price,” that is, the signals generated through the 
operation of the key levers 74, 75, 76 and 77 are identified 
with the price and constitute the second group of signals 
which are transmitted through the operation of the distribu¬ 
tor; “and a third part conveys information relative to the 
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index or characteristic of the item,” that is, the range; “and 
means operative in accordance with the respective parts for 
selecting and operating a particular stock character carry¬ 
ing device,” which describes the receiving system and appa¬ 
ratus shown in Figs. 1G, 17 and 18, and specifically includes 
the stock selector, including the electromagnets 725, 726, 
729 and 730, the permutation bar 731, and the selectable bar 
732, which function through the operation of the contact 736 
to select a range relay, and following the selection of |the 
range relay, which is identified with the open, the high, |he 
low, the last and the close, and in some instances yesterday’s 
close, the price for that particular transaction will be dis¬ 
played on the indicators in response to the operation of the 
storage relays disclosed in the lower left-hand corner of 
Fig. 17. 

Referring now to Claim 147, we have “A communication 
system comprising a transmitting station,” found in Fig. 3, 
which includes the keyboard of a plurality of sections iden¬ 
tified with the abbreviation for the stocks, the price to be 
displayed for the particular stocks, and the range: “a re¬ 
ceiving station,” disclosed in Fig. 16 in combination with 
that disclosed in Figs. 17 and 18; “means at said trans¬ 
mitting station for sending isochronous messages 
34 made up of equal length impulse intervals” describes 
specifically the transmitter with its key levers and 
distributor disclosed in Fig. 3; “certain of said intervals 
predetermined for primary selection” describes the opera¬ 
tion at the transmitting station of key levers of the first 
three sections to establish conditions individual to the indi¬ 
cators for the particular stock, that is, the stock abbrevia¬ 
tion; “certain others for secondary selection” describes the 
result attained through the operation of the sections of the 
keyboard for the price, the quotation of that particular 
stock. This claim defines in specific language the several 
steps in the selection by equal length permutation impulse 
intervals of the various specified means for selecting an in¬ 
dicator group for a particular stock, selecting a certain i n- 
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dicator from tl'ie selected group, and ultimately operating 
the certain indicator to display the stock quotation or price. 

Claim 148 is similar in certain respects to Claim 145, 
which I have previously discussed. However, in connec¬ 
tion with Claim 14S it seems significant to note that the 
claim recites “a multiple contact means responsive in ac¬ 
cordance with !>aid distributed signals, a plurality of multi¬ 
position indicators, and a relay associated with each stock 
indicator and responsive over a circuit established by said 
multiple contact means for controlling the operation of said 
indicator.” That describes the contacts 73G which are con¬ 
trolled by the selectable bars 732; the multi-position indi¬ 
cators 750, Fig. 18: and relays 745-749, inclusive, which 
function in response to the operation of the range key 
35 and the signals generated through its operation to 
condition the circuit for the particular group of indi¬ 
cators to display the price which is subsequently operative 
through the group of relays 817-835 in the lower left-hand 
corner of Fig. 17. 

Claim 149 is similar to Claim 145, but differs therefrom 
specifically in reciting permutation mechanism responsive 
to equal length letter codes for selecting a stock indicator 
through the progressive operation of the plural channel dis¬ 
tributor 716. 

Claim 152 is similar to Claim 149, but recites more specifi¬ 
cally the construction of the permutation mechanism, which 
includes a plurality of selectable bars 731, which are adapted 
to select a particular bar 732 individual to a particular 
stock, and circuits local to that bar for the selection of a 
stock indicator, such as 750. 

Claim 169 is similar to Claim 147, and consequently it does 
not seem necessary for me to discuss this claim in detail at 
this time. 

The last three claims involved in this suit, namely, 170, 
171 and 172, constitute a group of claims which are con¬ 
siderably more restricted in language and in scope than the 
other claims which I have just discussed. Claims 170, 171 
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and 172 are very specific, in that they define specifically the 
apparatus which functions to generate the signals of the 
transmitting station, the apparatus at the receiving station 
which functions to receive those impulses, to select a grou:) 
of indicators, and to operate, through the operation of re¬ 
lays, the particular selective indicator to display the price, 
the quotation for that particular transaction. 

36 With regard to Claim 171 I wish, however, to not? 

that it specifically identifies and recites a multiple 
contact relay means responsive to certain of the operating 
impulses, and a second multiple contact relay means respon¬ 
sive to certain other operating impulses received through 
the first mentioned multiple contact means. That relay 
means is the multiple contacts which we see to the extreme 
right of Fig. 17. 

Relative to Claim 172, mention is made of the fact tha : 
the claim specifically recites means responsive to a quota¬ 
tion message for translating the first and third recited 
groups into selective conditions for selecting a character 
carrying device for operation, and means for translating the 
second group into mechanical operations for actuating the 
selected character carrying device. 

With regard to Claim 172, I would like to call particular 
attention to the phraseology of transmitting means, means 
for translating the first and third groups of impulses. 
Those groups of impulses are of equal length, equal length 
signal intervals. The first group of signal intervals is 
translated into selective operation for the response of the 
permutation selector mechanism, including the electromag¬ 
nets 725, 726, 729 and 730 for selecting a group of contacts 
736 and preparing an indicator for operation. 

The other translating means referred to in the claim, 
namely, Claim 172, is the translating means which we see to 
the right of Fig. 17, that is, the distributor 871. This dis¬ 
tributor functions to translate the equal length permutation 
code signal intervals identifying the price or the quotation 
into step-by-step impulses or digital impulses to operate 
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the indicators impulsively, step-by-step. That is, 
37 when we want to display the price 148Ms> it is neces¬ 
sary for us to translate those equal length signal in¬ 
tervals which are generated through the operation of the 
key levers 74, 75, 70 and 77, into digital impulses. For the 
hundreds digit we must translate it into one impulse; for the 
tens digit we must translate it into four impulses; for the 
units digit we must translate it into eight impulses; and 
for the half or the fraction we must translate it into a con¬ 
dition which will operate the fractions indicator to display 
one-half. 

So with respect to the claims it will be seen that they in¬ 
clude one or 'more of the features which I have discussed. 
These features are the outstanding features which are 
peculiar to plaintiffs’ system and apparatus, and which are 
not found in the references. 

**•#*#•*• 

3S (The group of prints so produced and identified 
was marked for identification Plaintiffs’ Exhibit 3.) 

Mr. Whitfield: Taking up the first of these reference 
patents, Bunistead patent No. 1,114,578, we have this chart 
which I shall ask the reporter to mark for identification 
Plaintiffs’ Exhibit 4. 

(The chart so produced and identified was marked for 
identification Plaintiffs’ Exhibit 4.) 

I call specific attention to the fact that this patent, this 
Bunistead patent, is the patent upon which the Primary 
Examiner aiid the Board of Appeals relied chiefly for an¬ 
ticipation. It is a system and apparatus for the dissemi¬ 
nation of Stock or market quotations. As disclosed in 
Fig. 1, the patent allegedly discloses a mechanism of the 
ticker type; that is, of the type which was available to Bum- 
stead in 1905 when this application was filed. We have in 
Fig. IX a view of the stock board with the plurality of indi¬ 
cators for the stock price. 
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I call your specific attention to the fact that Bumstead 
specifically sets forth in his specification that he did not 
consider it necessary to display the hundreds digit of t 
quotation. He states that to display the hundreds dkjit 
would further complicate the system, and that it was not 
necessary, because he left it to the observer to bear in mind 
the hundreds digit of the quotation. 

39 First, therefore, Bumstead did not display the 
complete quotation. He merely displayed the tens, 
units, and fractions parts of that quotation. Bumstead dis¬ 
closes a very involved and most complicated system of 
pneumatics, a system which is complicated to the extent 
that its operation, as I mentioned previously, is not pos¬ 
sible, which renders the Bumstead apparatus impractical 
and inoperative. 

Bumstead has, in Fig. 1, a plurality of segments a4 and 
a5. These segments are bridged by brushes a‘2 and a3 cn 
a brush arm a'. The brush arm a', as was true of the ordi¬ 
nary printing telegraph receiver, the ticker, namely, of 
Bumstead, was operated through an escapement mechan¬ 
ism, which is not disclosed by Bumstead, step-by-step, to 
bring the brush arm a' to any one of twenty-seven positions. 

I would like to dwell for a moment on the fact that Bum¬ 
stead discloses twenty-seven segments in each of the cir¬ 
cular rows a4 and a5, and to note specifically that the brush 
arm a' is operated step-by-step through the operation of 
the escapement mechanism. 

Bumstead required for the operation of brush arm a" the 
transmission of impulses—by some transmitting mecha¬ 
nism which Bumstead docs not disclose and which is merely 
conjectural—to control the brush arm a' through 27 steps. 
To complete a selection, Bumstead must transmit a variable 
number of impulses, a variable number depending upon 
the desired position of the brush arm a'. That is, it may be 
necessary to transmit only one impulse; on another selec¬ 
tion only two impulses; and for a full selection, twenty- 
seven impulses. 
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40 The impulses advance the brush arm a' to a partic¬ 
ular segment a4. That segment is bridged by the 

brush a2, and is connected with one of a plurality of magnets 
c. These magnets control an electromagnet for admitting 
air through a valve, and a system of ducts to a bellows ar¬ 
rangement which we see in Fig. XIII. Following that oper¬ 
ation it is necessary to operate the gang switch b-bl, shown 
in Fig. I, to transfer the circuits from the magnet e to the 
magnet c', shown in Fig. I and also shown specificallv in 
Fig. VI. 

These magnets c and c' are controlled to select one of 
a bellows for h particular stock. As is shown in Fig. XIII, 
to select a stcick it is necessary to have tw T o impulses, one 
for operating’the magnet c and one for operating the mag¬ 
net c'. Let us say that these impulses identify the stock 
AB. The first impulse would operate the A magnet or t^e 
A indicator; the second impulse would operate the B. 
Those impulses—that is, the energization of electromagnets 
c and c'—will function to select a particular bellows shown 
in Fig. XITIi That is, these bellows are identified with 
their particular stock, the stock AB, and in order to operate 
that stock it is necessary to have a channel of air to estab¬ 
lish a pneumatic system for that particular stock. 

After that operation is completed, after a particular indi¬ 
cator for a stock is conditioned for operation, an impulse 
is transmitted—a single impulse or as many as tw r enty- 
seven impulses—to rotate the brush arm a', step-by-step, 
to a position Where a segment a5 will be engaged to operate 
the magnet c4 for the tens part of the quotation, and then 
the second step to operate the magnet c5 for the 

41 units part of the quotation, and thirdly, a third step 
to select and operate a magnet c6. 

Those magnets, c4, c5 and c6 control valves to admit air 
to the ducts wdrich w’e see in the low’er part of Fig. IV. 
Those ducts control diaphragm plungers. These plungers, 
as disclosed in Fig. IV, are movable through various dis¬ 
tances—or rather I had better say through variable dis- 
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tances—as determined by the length of the stops through 
which the stems j operate. That is, the stem j has its move¬ 
ment limited by these drums or hubs which are constructed 
in accordance with the movement of the plunger to give 
the desired indication. 

To explain that further, these hubs are of variable length 
for each of the digits. That is, for the 1 you have a longer 
hub and for the 9 you have a shorter hub, so that as the 
plunger moves the lever system will be moved correspond¬ 
ingly, or rather will be allowed to move correspondingly, 
with that particular character. 

These plungers control a system of levers, as shown in 
Fig. IV, and through these levers the dials m4, m5 and mG 
are operated. 

Now, I wish to call specific attention to the fact, which 
was admitted by the Board of Appeals, that Bumstead 
does not provide for range selection; that is, Bumstead 
makes no provision for selectively displaying the open, the 
low, the high, the last, and yesterday’s close. Bumstead 
does operate an indicator identified with the current or last 
quotation. That indicator is mechanically interlinked wi :h 
other dials, one of which he identifies as the minimum and 
the other as the maximum, but no provision is made in 
42 Buinstead for selecting the minimum indicator dial 
to the exclusion of the current dial or to the exclu¬ 
sion of the maximum dial. To operate the minimum and 
the maximum you must operate the current. 

Bumstead, in this Fig. IX, discloses the indicators identi¬ 
fied in the specification as the open, high, low and close, 
but I call specific attention to the fact that Bumstead, in, 
his patent, says that these indicators are set manually at 
the beginning of a transaction day to display the quota¬ 
tion and the range of the stock for the previous day. 

On the failure of the Bumstead patent to disclose a stock 
quotation system operative on equal length permutation 
code signal intervals, and appreciating that the Bumstead 
patent in itself did not constitute a full and complete antic i- 
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pation for the subject matter of the claims in dispute, the 
Patent Office resorted to the disclosure of the Yorke patent, 
No. 1,215,604. 

I shall ask 1 the reporter to mark this chart, namely, a 
chart of the drawings of the Yorke patent No. 1,215,604, 
for identification as Plaintiffs’ Exhibit 5. 

(The chart so produced and identified was marked for 
identification Plaintiffs’ Exhibit 5.) 

The Bumstead patent did not disclose a stock quotation 
system operative on equal length permutation code signal 
intervals. Therefore, the Yorke patent was cited as a 
reference. 

Yorke discloses a printing telegraph receiver of the page 
type, a printing telegraph receiver responsive to impulses 
for setting the code disks in response to the energiza- 
43 tion of electromagnets 13a. These code disks select 
what is identified as a selectable bar for determining 
the rotative position of a two-row type wheel 1, which is 
shown in the upper part of Fig. 1. This type wheel 1 car¬ 
ries in the upper row letters, and in the lower row figures 
and special characters. The degree of rotation of type 
wheel 1 is determined by the selectable bars 12; that is, 
upon the operation of the disks from the electromagnets 
13a, a stop will be positioned in the path of a stop arm lb, 
Fig 1, which is on the shaft la which carries the type wheel 
1, to thus position the type wheel 1 to present the particu¬ 
lar letter desired for printing in alignment with the print¬ 
ing hammer 16a. This printing hammer 16a is controlled 
by electromagnet 16. We thus have mechanism for posi¬ 
tioning the type wheel 1 and to operate the printing ham¬ 
mer 16a, for imprinting on the page which is supported by 
the platen 3, Fig. 1, the character in alignment with the 
printing hammer 16a. 

This patent to Yorke does not disclose a stock quotation 
system; does not disclose indicators for displaying prices; 
does not disclose mechanism for selecting any one of a 
plurality of stock indicators on which the stock quotation 
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may be displayed. Yorke specifically discloses a printing 
telegraph receiver, a receiver for printing characters on 
a page supported by the platen 3. 

As I mentioned previously with regard to the Bumstead 
patent, Bumstead has twenty-seven positions of the brush 
arm a'. Bumstead required twenty-seven such positions 
to complete all of the necessary selections. I call your At¬ 
tention specifically to the fact that the Yorke patent 

44 provides only twenty-six stop positions for the tyjae 
wheel 1. The Patent Office was unable to substitute 

the structure of the Yorke patent “as is” for the structure, 
or any part of the structure, disclosed in the Bumstead 
patent. Resort was therefore made to a reconstruction 
of the Yorke patent, to a modification of the structure 
shown in this Yorke patent, to provide a hypothetical co 
bination, a combination never contemplated by Bumste 
or Yorke or anyone else in the art. 

I call your attention specifically to the fact that this 
Yorke patent is a patent on a printing telegraph receiver 
of the page type; it has no part disclosed for the dissemi¬ 
nation and display of market quotations; it does not sug¬ 
gest the alteration, the reconstruction, or the modification 
proposed by the Patent Office. The operation of 
and Bumstead is entirely different. There is no 
between the structure of this Yorke patent and the 
ture of the Bumstead patent. 

• •••••••• 

(The chart so produced and identified was marked 
identification Plaintiffs’ Exhibit 6.) 

This Haselton patent No. 1,890,876 was cited by the 
mary Examiner to anticipate Claims 170,171 and 172. 

Board of Appeals, in its decision wherein it affirmed 
decision by the Primary Examiner, held that Claims 17 
171 and 172 included distinctions from the disclosure 
this particular patent. 

This patent shows a stock quotation system, 

45 system for the operation and display of stock 
market quotations. The operation of the 
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disclosed in this patent is entirely and radically different 
from that disclosed in the application in suit, and particu¬ 
larly from the apparatus and system defined in the claims 
in suit. 

Haselton lias a selector system which is founded upon 
automatic telephone practice; that is, a system employing, 
as disclosed in Fig. 2, selector switches similar in construc¬ 
tion and design to those employed in automatic telephone 
systems. 

Haselton shows a transmitting station, shown to the 
extreme left of the chart, which is connected to a receiving 
station, as shown in Fig. 1, sheet 2, by four line conductors, 
LI, L2, L3 and L4. In the application in suit there is a 
single line conductor extending from the transmitting to 
the receiving station. Haselton provides four line conduc¬ 
tors, LI. L2. L3 and L4. The apparatus at the receiving 
station—and in this connection I misspoke just a moment 
ago where I identified the apparatus in the left-hand upper 
corner of the chart as the transmitting apparatus; I should 
have identified that as the receiving apparatus, the ap¬ 
paratus located at the receiving station, and the reporter 
will kindly note that fact. 

The receiving apparatus includes mechanism responsive 
to step-by-step impulses, digital impulses, such as those 
generated through the operation of the ordinary calling 
dial of an ordinary telephone set. The selectors include 
the thousands selector, the hundreds selector, the tens 
selector, and the units selector disclosed in the upper 
46 left-hand corner of the chart. These selectors re¬ 
spond selectively step-by-step to select one of a 
plurality of conductors shown in Fig. 1, sheet 2, and 
labeled 45. 

To select a conductor 45 it is necessary for Haselton to 
transmit a number identified with that particular conduc¬ 
tor, and let us say for the purpose of explanation that that 
conductor is identified by the number 1S25. Therefore, to 
select that conductor it is necessary to operate the thou- 
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sands selector to the first position, the hundreds selector 
to eighth position, the tens selector to the second position, 
and the units selector to the fifth position. So that to com¬ 
plete a selection it is necessary to transmit a variable 
number of impulses to operate these selector mechanisrjns 
step-by-step to any one of the positions provided. 

So, as distinguished from the application in suit, Hasfel- 
ton transmits a variable number of signal impulses, wher e¬ 
as in the application in suit the number of impulses is 
alwavs the same, it does not varv. 

In the application in suit we have only five, a maximum 
of five, signal intervals. In Haselton patent No. 1,890,876, 
the number of impulses is variable, depending on the num¬ 
ber of the conductor 45 which is desired to be selected. The 
conductor 45, as shown in Fig. 1, sheet 3, serves to select 

anv one of the stock indicators. These indicators function 
* 

to display the quotation. 

The Patent Office—that is, the Board of Appeals, speak¬ 
ing for the Patent Office—held that even though Haselton 
provided selector mechanism responsive to digital or step- 
by-step impulses, it would be an obvious expedient 
47 to operate this apparatus by equal length permuta 
tion code signal intervals. Haselton makes no men 
tion in his specification of the operation as proposed by tqe 
Patent Office. 


(The chart so produced and identified was marked fqr 
identification Plaintiffs’ Exhibit 7.) 

It will not be necessary for me to go into the details o)f 
patent No. 1,890,878, because its function and its principle 
of operation are fundamentally identical with the function 
and principle of operation of Haselton patents 1,890,876 
and 1,890,877. Haselton patents 1,890,876 and 1,890,877 
disclose a system wherein four line conductors extend be¬ 
tween the transmitting and the receiving stations. Hase 
ton et al patent No. 1,890,878 provides only two line cori- 
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ductors, 50 and 50', between the transmitting and receiving 
stations, as disclosed in Fig. 2. 

The application in suit has but a single line conductor 
rather than four line conductors, as disclosed in Haselton 
patents 1,S90,S76 and 1,S90,S77, and two line conductors as 
disclosed in Haselton et al patent Xo. 1,S90,S78. 

48 Haselton et al patent Xo. 1,890,878 provides, as 
was explained in connection with patent Xo. 1,890,- 

876, a thousands selector, referring to Fig. 2, a hundreds 
selector, a tens selector, and a units selector. The construc¬ 
tion of two of these selectors is specifically disclosed in 
Fig. 1, sheet 1, and each of these selectors embodies a cor¬ 
relative relay identified by the numerals 61, 62, etc. These 
relays respond to the impulses impressed upon the line 
conductor 50 or 50', depending upon whether it is a thou¬ 
sands, hundreds, tens, or units selection. The thousands 
and hundreds selectors are operated over line conductor 
50, whereas the tens and units selectors are operated over 
line conductor 50'. 

Referring specifically to Fig. 3 of this Haselton et al 
patent Xo. 1,890,878, we find the type of signals employed 
for a selection. In the specific example chosen it is 
desired to select the indicator for the item Xo. 5234. On 
line conductor 50 Haselton will transmit five positive 
impulses for the thousands digit; he will transmit two im¬ 
pulses over line conductor 50 for the hundreds digit; he 
will transmit three impulses over line conductor 50' for 
the tens digit; and lie will transmit four impulses over line 
conductor 50' for the units digit. 

Let us assume that Haselton had desired to select the 
item Xo. 6789. For the thousands digit he would transmit 
six impulses over conductor line 50; for the hundreds digit 
he would transmit seven impulses over conductor line 50; 
for the tens digit he would transmit eight impulses over 
conductor line 50'; and for the units digit he would trans¬ 
mit nine impulses over conductor line 50' 

49 That gives an understanding, I believe, that Hasel¬ 
ton et al patent Xo. 1,S90,S78, to complete a selection, 
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must necessarily transmit a variable number of impulses 
over the line conductors 50 and 50', that number being de¬ 
termined by the number of the item. 

After Haselton et al complete a selection, it is necessary 
to transmit over the line conductors 50 and 50', from the 
transmitting station, what Ilaselton et al identify in Fig. 3, 
to restore the indicators to normal. They transmit a fixed 
number of impulses, ten to be specific, for each of the thou¬ 
sands, the hundreds, the tens and the units parts of the quo¬ 
tation, and the fractions part of the quotation.—I wish to 

correct mvself there. I should have said that thev transmit 
» • 

ten impulses for the hundreds part of the quotation, ten for 
the tens, ten for the units, and ten for the fractions, to re¬ 
store the indicators to their normal position or blank posi¬ 
tion. 

Following the restoration of that indicator to its normal 
or blank position, in the case of indicating price quotation 
128%, Haselton et al transmit one line impulse over 50: 
two line impulses over line conductor 50 in the position be¬ 
low the line as indicated in Fig. 3; eight impulses above the 
line of line conductor 50'; and three impulses below the line 
for %. 

So that we have in the Haselton et al patent a system of 
signaling which is substantially identical in function and 
principle with that disclosed in Haselton patents 1,890,876 
and 1,890,877, wherein the selection is determined by a 
variable number of impulses transmitted over the 
50 line. In the application in suit the selection is con: 

pleted by transmitting the same number of impulse 
over the line and having mechanism respond to those im 
pulses to complete a selection and an operation. 


(The chart so produced and identified was marked for 
identification Plaintiffs’ Exhibit 8.) 

The system disclosed in the Frischknecht et al patent i 
operative on the same general principle as the system and 
apparatus disclosed in the Haselton and Haselton et al pat 
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outs previously referred to. That is, the apparatus for 
displaying the stock quotations—and Frischknecht discloses 
a stock quotation system—operates on the step-by-step or 
the digital impulses. 

The system disclosed in the Frischknecht et al patent 
is far more complicated and far more involved than the 
Haselton and Haselton et al patents. I shall not consume 
a great deal of time in regard to the disclosure of this pat¬ 
ent, hut 1 do wish to call your attention to certain features. 

Frischknecht et al provide for the selection of a section 
of a stock hoard through the operation of certain keys 105, 
then after making a selection of a section of the hoard it is 


necessary to select a group of indicators which are referred 
to as the open, high, low and last, and then following that 
operation it is necessary to operate digit keys, dependent 
upon the price to he displayed. 

I call your attention specifically to the disclosure of 
51 Fig. la of the Frischknecht et al patent, which shows 
very involved and complicated transmitting and re¬ 
ceiving apparatus, this apparatus functioning in response 
to the step-by'-stop operation of the mechanism 198, 200 and 
199 of Fig. lei The mechanisms 198.199 and 200 determine 


the number of impulses to he transmitteed from the trans¬ 
mitting station to the receiving station. Dependent upon 
the operation of the keys 190 and 197, the counting mecha¬ 
nisms 198, 199 and 200 operate to determine the number of 
impulses transmitted, determine the variable number of im¬ 
pulses transmitted, through the operation of the transmit¬ 
ting mechanism shown in the lower part of Fig. la, to the 
receiving mechanism shown near the middle of that same 
figure. 

It seems sufficient, for the present at least, to note that 
the Frischknecht et al {latent discloses a system operative 
on a step-by-step or a digital impulse signaling system. 

The Patent Office, in its answer to the bill of complaint, 
cited Scheidegger Patent Xo. 2,181,682, and British patent 
Xo. 197,503. Xeither of these patents was referred to in 
the decision by the Board of Appeals. With regard to 
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Scheidegger Patent Xo. 2,181,682, I understand from coun¬ 
sel for the Commissioner of Patents that this patent will 
not be discussed. 

Mr. Mackev: We have withdrawn that, vour Honor 
That applies to some claims which are not now in court 
Mr. Whitfield: With regard to the British patent,| in 
view of the fact it was not mentioned with regard to thC-e 
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particular claims in suit by the Board of Appeals, I 
shall not discuss it at the present time, but will re- 


on 


serve my remarks with reference to such patent 
any testimony that may be offered on behalf of the Com¬ 
missioner of Patents. 

#*«*#•**• 

LOUIS M. POTTS. 

57 Thereupon Louis M. Potts-, one of the plaintiffs, 
was called as a witness, first duly sworn by the As¬ 
sistant Clerk, and was then examined and testified as fal¬ 
lows : 

Direct Examination 
By Mr. Whitfield: 

Q. 1. Please state your name. A. Louis M. Potts. 

Q. 2. Please state your residence. A. Evanston, Illinois. 

Q. 3. What is your present occupation? A. Research 
engineer. 

Q. 4. By whom are you now employed? A. Teletype Cor¬ 
poration of Chicago. 

Q. 5. Please briefly state what are your duties in voi r 
present work. A. My duties are the development of neA 
methods and apparatus in connection with printing tele¬ 
graph systems, including other devices such as telegraph 
type-setting, and, of course, automatic quotation boards 
which are here concerned, and many other devices of a sim¬ 
ilar character. 

Q. 6. I understand, Dr. Potts, that you have been 
actively interested and engaged in the design, development, 
manufacture and installation of signaling apparatus, print- 
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ing telegraph : apparatus and systems, since 1900; is that 
correct? A. That is correct. 

Q. 7. You were graduated by Washington and Jefferson 
in 1896'with an A. B. degree; you received from John 

58 Hopkins in 1900 the degree of Ph. D.; you received 
from Washington and Jefferson in 1935 an Honor¬ 
ary Doctor of Science degree; you have been engaged in 
various capacities in the design, manufacture, and installa¬ 
tion of signaling systems and apparatus, printing telegraph 
systems and apparatus, and allied systems and apparatus 
since 1900; vou are a member of the American Institute of 
Electrical Engineers, American Physical Society, Chicago 
Physics Club, French Physical Society, and American Asso¬ 
ciation for the Advancement of Science; is that correct? 
A. That is correct. 

Q. 8. Have any United States patents been issued in 
your name? A. Yes. 

Q. 9. Did you, prior to these proceedings, determine how 
many United States patents had issued in your name? A. 
I did. 

O. 10. Do you recall how many such patents have issued 
in your name? A. Eightv-one. 

Mr. Whitfield; I shall ask the reporter to mark a list of 
the patents which have issued to Louis M. Potts for identi¬ 
fication as Plaintiffs’ Exhibit 9. 

(The list so produced and identified was marked for 
identification as Plaintiffs’ Exhibit 9.) 

By Mr. Whitfield: 

Q. 11. Did you also determine how many applications for 
United States patents arc still pending? A. I did. 

Q. 12. Do you recall how many such applications 

59 are still pending? A. Thirty-five. 

Q. 13. Are you the person named as the applicant 
of the application involved in this suit? A. I am. 

Q. 14. I understand, Dr. Potts, that prior to these pro¬ 
ceedings you prepared a form of autobiography; is that 
correct? A. That is correct. 
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Q. 15. Is this that autobiography? A. That is a copy. 

Mr. Whitfield: I shall ask the reporter to mark this 
autobiography for identification as Plaintiffs’ Exhibit 10. 

(The autobiography so produced and identified was 
marked for identification Plaintiffs’ Exhibit 10.) 

By Mr. Whitfield: 

Q. 16. Do you have an intimate personal knowledge of 
printing telegraph systems and apparatus as used today 
and as used in the past? A. I do. 

Q. 17. How did you acquire such knowledge? A. After 
graduating from Johns Hopkins with a Ph. D. degree in 
1900, I became associated with Professor Rowland in the 
development of a telegraph system which he was develop¬ 
ing at that time. Two or three months after I began this 
work, Professor Rowland died, and I continued with the 
work, and about two years thereafter I was put in charge 
of all the development work, and the manufacturing and 
field work too. 

60 During this time I followed other developments 
very closely. Whenever I had an opportunity to see 
other apparatus, I embraced it, and any information I could 
get on the subject, I did. I was very closely associated with 
my patent attorney, and had frequent conferences with him 
regarding the preparation of the material. 

When I went to New York I continued similar work anc 
kept close contact with all developments. In 1928 or 1929 
I went to Chicago with the Morkrum-Kleinsehmidt Com¬ 
pany, and continued similar work, and developed not only 
printing telegraph systems, but type-setting and quotation 
boards. During all those times I kept in close touch with 
patents. During the early years of this period I was in 
charge of the patent work for the company, and superin¬ 
tended the preparation of the material for transmission to 
our attorneys. 

Ever since then I have kept close contact with patents 
and new developments, examining the Patent Gazette every 
week for patents pertinent to what I may be interested in. 
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Q. 18. Will you name the company by whom you were 
employed when you were the contact man between your 
company and the patent attorney, to which you referred? 
A. Morkrum-Kleinschmidt Company. 

Q. 19. Generally, to what does the application in suit 
relate? A. The application in suit relates to stock quota¬ 
tion boards, or boards which have indicators which mav be 
set to indicate various prices of stocks, and in which electri¬ 
cal signals over a line conductor may be used to control the 
settings of these indicators so as to indicate for each 

61 individual stock which the particular broker may 
desire to have posted, the price of each stock, the 

trend, high or low, and any other indication desired. 

The CourtLet me make a suggestion. You have already 
stated the purpose and description of plaintiffs’ applica¬ 
tion. If this witness will endorse that, there will be no 
need to repeat it. 

By Mr. Whitfield: 

Q. ‘20. You heard, I believe, my description of the appli¬ 
cation in suit. Do you agree, or do you subscribe, to the 
accuracy of my description of the disclosure of the applica¬ 
tion in suit ? A. Yes, it was correct. 

Q. 21. Will you please state briefly the practice in stock 
brokers’ offices with regard to the practice of posting 
market quotations on a blackboard? A. In a stock broker’s 
office there was installed along one wall of the office a black¬ 
board which was divided into compartments for various 
stocks, with the proper heading in the space to indicate the 
stock. One or more chalk boys, depending on the size of 
the board, would walk back and forth in front of the black¬ 
board, and one or more other persons would be located 
beside the ticker calling out the new prices and indicating 
new highs or lows, and the chalk boys would erase the old 
quotations and place in the new ones. 

Q. 22. I hand you a photograph and ask whether you can 
identify thi£ photograph, and, if so, to what does it relate? 
A. This is a photograph of a chalked blackboard 

62 such as I have described. 
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Mr. "Whitfield: I shall ask the reporter to mark this 
photograph for identification as Plaintiff’s Exhibit 11. 

(The photograph so produced and identified was marked 
for identification Plaintiffs’ Exhibit 11.) 

By Mr. Whitfield: 


Q. 23. Does this photograph (handing photograph |to 
witness) correctly show a stock board of the automatic type 
such as would be found in a broker’s office where such 
equipment is provided? A. Yes, this is a photograph 
showing how such a board would appear. 

Mr. Whitfield: I shall ask the reporter to mark this 
photograph for identification as Plaintiffs’ Exhibit 12. 

(The photograph so produced and identified was marked 
for identification Plaintiffs’ Exhibit 12.) 

By Mr. Whitfield: 

Q. 24. Has the principle of operation of the application 
in suit, as described by me and to which you subscribed, 
been used commercially? A. It has. 

Q. 25. Is it now being used commercially? A. I believe 
it is. 

Q. 2G. How extensively has it been commercialized? A. 
It has been used for long distances for the transmission of 
the control signals for these boards in several cases, and ilt 
has been used in a considerable number of stock brokers!’ 
offices in different cities. 

63 Q. 27. Do you know approximately the value, ii|i 
dollars, of the market quotation equipment sold by 
your assignee, Teletype Corporation, embodying the prin¬ 
ciples of the application in suit? A. Several hundred 
thousand dollars worth. 

Q. 28. Does this (handing photograph to witness) cor¬ 
rectly show the apparatus and equipment installed in eon 
nection with a stock or market quotation system embodying’ 
the principles of the application in suit? A. Yes, it does. 
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Mr. Whitfield: I shall ask the reporter to mark this 
photograph for identification as Plaintiffs’ Exhibit 13. 

(The photograph so produced and identified was marked 
for identification Plaintiffs’ Exhibit 13.) 

Bv Mr. Whitfield: 

Q. 29. To what do these photographs (handing photo¬ 
graphs to witness) relate? A. These photographs show 
some of the distributing mechanism for the transmission 
of the signal suitable for operating the board, and also 
shows certain parts of the selecting mechanism of the type 
of the application in suit. 

Q. 30. (’an you identify somewhat more specifically, with 
regard to the photographs, the selector mechanism to which 
you refer: that is, identify it generally as to its function and 
its general relation, if any, to the application in suit. A. 
Well, there is shown here a stock-selecting device in which 
the permutation code signals are received, and after 
64 being set the bars are operated to operate multiple 
contacts. 

Q. 31. Do these photographs show apparatus operating 
on the principles of the application in suit as installed in a 
broker’s office equipped for the service? A. They do. 

Mr. Whitfield: I shall ask the reporter to mark the 
photographs' for identification as Plaintiffs’ Exhibit 14. 

(The photographs so produced and identified were 
marked for identification Plaintiffs’ Exhibit 14.) 

By Mr. Whitfield: 

Q. 32. What are the advantages, if any, of a system for 
and the method of transmitting and receiving messages as 
disclosed in the application in suit? A. The great advan¬ 
tage is that the signals are all transmitted over one wire, 
and due to the use of a permutation code the signals can be 
transmitted with a rate sufficiently high to keep up with a 
very busy stock market. Also, the number of apparatus 
and complication of apparatus at the receiving station is 
much less with such a system. 
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Q. 33. Is there any difference in the item of cost; that 
is, the item of cost of the equipment and the item of cost of 
maintenance, with regard to the equipment in the applica¬ 
tion in suit? A. There is a very great difference, because 
in the application in suit, due to the fact that there is a 
much smaller amount of apparatus, and also apparatus 
which requires many less adjustments, the cost of main¬ 
tenance will be very much less. As regards the cost of the 
apparatus, that cost will also be much less, especially 
65 due to the large number of adjustments required on 
some other systems. Frequently, in the manufacture 
of apparatus of this sort, the cost of getting the machine 
in operation is more than making it in the first place. Also, 
when a single wire can be used, particularly between long 
distances like from New York to Chicago, the saving in the 
cost of the wire is very great. Of course some other systems 
might operate over a single wire at a slower rate, but that 
wouldn’t be a saving, because you would have to use mope 
wires in order to get a sufficient number of quotations. 


Bv Mr. Whitfield: 

V 

Q. 34. Dr. Potts, referring to the application in suit, is 
the apparatus and the equipment at the transmitting ar|d 
receiving stations standard or ordinary printing telegraph 
apparatus ? A. No, it is not. It is much modified or, really, 
a new apparatus. In the ordinary printing telegraph, a 
single cycle transmits a single character, and there must be 
an entirely new operation to transmit the next character, 
whereas in the application in suit a single operation of tie 
transmitting device transmits a group of letters for desig¬ 
nating the stock, then a group of numerals for the price, 
and the necessary code for selecting the range; and after 
that operation has been initiated, it is completed in a cycle, 
and then the next quotation is another complete cycle. At 
the receiving end the operation is the same: The receivin 
distributor is started into operation by the startin 
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66 impulse, and continuously makes a revolution and 
distributes the letters representing the stock to the 

stock-selecting device; then the signals representing the 
price and the range are distributed to relays and stored 
therein, and after the storage has all taken place an impulse 
takes place from the receiving distributor at the proper 
time to start a second distributor, which initiates all the 
impulses for moving the various dials to the positions to 
represent the price. 

Q. 35. Do you wish to compare such operation, that is, 
the operation of the application in suit, with an ordinary 
printing telegraph receiver such as that disclosed in the 
Yorke patent 1 cited by the Patent Office? A. In the Yorke 
patent the reception of a single code signal sets up a select¬ 
ing device and permits a type wheel to rotate to a stop, and 
a printing hammer is then operated to make the impression. 
That is substantially all the function performed. 

In the application in suit, as explained previously, a 
large number of permutation code signals are transmitted 
in a single revolution of the distributor, and at the receiv¬ 
ing end they are so received, and there is one selecting 
device of multiple characters. It has fifteen bars, five bars 
for each of the three characters, and that is set up and a 
selection is niade under the control of the three characters, 
and subsequent to this selection the other groups of signals 
representing the price are set up, and, as explained, these 
latter transmit corresponding step-by-step signals, pre.- 
ceded by restoration signals to set the dials. 

67 So that in the application in suit, there are many, 
many more operations than in a device like the Yorke 

device. 

Q. 36. Will you please explain generally what you meant 
by the expression “stored therein” as used in an answer 
which you have just given? A. The signals received on a 
permutation code telegraph, and on the receiving device of 
the application in suit, are transmitted and received one 
after the other, so that if they operate in separate relays, 
those relays operate one after the other and it is not pos- 
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sible to perform the operation, for example, corresponding 
to the stock selection operation, until you have received all 
the fifteen impulses; you can’t do a thing until you receive 
the last one. 

In that, it differs from the step-by-step operation. There, 
you can operate as you go along. In order to give as much 
time as possible for the operations—especially the opera¬ 
tion of moving the indicators, which is necessarily not a 
very rapid operation—after the signals have been received 
they are all simultaneously transferred to a second arrange¬ 
ment which stores them, so that each indicator dial lias 
almost an entire cycle for its restoration and resetting, 
because since they are all stored up, they can all start oper¬ 
ating at the same time and occupy an entire cycle. 

Q. 37. Is there any advantage in such an operation, as 
to the occupying of the entire cycle? A. There is very 
great advantage. In the first place, it gives time for a 
slower operation of the indicators. Then it enables 
68 the setting of the indicators to take care of the rapid 
transmission of signals. For example, you have to 
transmit—there are three letters and four others, that 
would be seven; there are practically eight groups; we will 
say seven, because the range is short. In the step-bv-sl ep 
device in many of these patents, you have to operate one 
after another. You have to return them and reset them, 
and return the next and reset them; whereas in this one 
you do those all practically simultaneously. You have the 
entire cycle for each one. So that there is a very laijge 
factor in the time element involved. 

Q. 38. By “on this one” what did you mean? A. On the 
application in suit. 

Q. 39. Will you kindly refer to a copy of the Bumste^d 
patent No. 1,114,578, and state whether you have read a^id 
studied this patent? A. I have. 

Q. 40. Will you please state whether the Bumstead pat¬ 
ent discloses a transmitter for the transmitting of sighal 
impulses? A. It does not. 
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Q. 41. Is the principle of operation of the Bumstead 
patent similar to the principle of operation of the applica¬ 
tion in suit? A. It is entirely different. 

i * 

Q. 42. You heard, I believe, my description of the dis¬ 
closure of the Bumstead patent. Do you agree with the 
accuracy of my description? A. Yes. 

69 Q. 43. Do you care to add to or modify niv descrip¬ 
tion? A. I think there is one point I might men¬ 
tion, and that is the method of operating the bellows in this 
patent. There are provided a great many duets, connect¬ 
ing together various bellows, and there are valves to permit 
air to enter. 

The line on this is a vacuum line, and the pressure is 
atmospheric pressure, so that the change is made by chang¬ 
ing from opening to the atmosphere to opening to a vacuum 
line, and in many cases these bellows are on a sort of a 
double arrangement: that is, they have two sides, and you 
can put vacuum on one side and not have the bellows oper¬ 
ate if you don't at the same time put pressure on the other, 
and that is the way in which the stocks are selected. That 
is, you may remove the pressure from a large number of 
stocks, for example, all the stocks that have the letter “A,” 
and then put pressure on all the other bellows for the stock 
with “B," but only the “A. B.” will operate, because you 
must have vacuum on one side and pressure on the other. 

Q. 44. How would you characterize the signals in the 
case of the system disclosed in the Bumstead patent, in so 
far as the selection is concerned? A. These signals are 
step-by-step signals; that is, one impulse after another is 
transmitted oh the line, and these impulses each directly 
perform their operation. 

Q. 45. How would you characterize the signals in the 
case of the application in suit, in so far as selection and 
operation are concerned? A. They are equal length, 

70 the permutation code signals, and they are received 
and stored to be later used. 

Q. 46. For the benefit of the record, will you please out¬ 
line your understanding of equal length permutation code 
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signal intervals? A. An equal length permutation code 
signal is the signal in which a fixed number of equal tfime 
intervals are assigned to each signal. For instance, in the 
present-day printing telegraph five such intervals are| as¬ 
signed to the signals, and, according to the method of trans¬ 
mission, these signals are varied. 

For example, they may be varied in polarity. If we make 
the number 1 impulse positive, and all the other impulses 
negative, that will correspond to a certain signal. We may 
make number 1 positive and 4 positive and the remaining 
impulses negative, and that will correspond to another 
signal. We have 32 permutations with five signals. 

' Q. 47. Will you please outline the difference, if any, 
between your characterization of the signals of the Bum- 
stead patent and the signals of the application in suit? I A. 
In the devices of the character used in the Bumstead pat¬ 
ent, one very frequent form of this device is a circular key¬ 
board in which the keys are arranged in a circle, and when 
they are depressed they stop an arm which is attached td a 
mechanism which transmits alternating current impulses. 

By the Court: 

Q. 48. You rotate the arm? A. The arm automatically 
moves; you do not have to rotate it. An operator will 
depress a key, and when the stop comes around he 
71 moves to the next. Some have an automatic devicle. 

But the expert operator will put all the letters do\yn 
possible in one revolution. You might print only one letter 
in a revolution, but if your sequence of letters was right, 
you might print several. Ordinarily they are in alphabet¬ 
ical order, and if you want to put “A. B.” you will do it in 
one step, but if you put “B” and then want to put “A,” 
vou would have to go all around. 

I don’t know what the average is of the maximum that 
can be sent, but I think the average is one or two letters 
per revolution of the transmitting distributor. 


52 


By Mr. Whitfield: 

Q. 49. Speaking of the example “B. A.” to which you 
referred, how many impulses would necessarily be trans¬ 
mitted in the ease of the Bumstead system in selecting the 
letter “A ,? after the selection of the letter “B”? A. 
Twenty-six. 

Q. 50. In the case of the application in suit, for the selec¬ 
tion of the letter “A” after the selection of the letter “B,” 
how many impulses would he transmitted? A. In the appli¬ 
cation in suit, invariably there are five impulse intervals 
required for the transmission of any letter. It is entirely 
independent of the sequence in which the letters are trans¬ 
mitted. 

There is another difference I might point out between the 
step-by-step signals and the permutation code signals which 
has not yet been brought out. When you are transmitting 
the signal for 9, nine impulses, we speak as though we were 
transmitting nine impulses step-by-step: but as a 
72 matter of fact, there are eighteen intervals, because 
you must leave an interval between the impulses; 
while in the permutation code system those impulses are 
close together and there are a total of five time intervals. 

Q. 51. Speaking of the time intervals in the example 
which you referred to, namely, the numeral 9, how many 
time intervals would vou have? A. Eighteen time inter- 
vals. 

Q. 52. Have you made an exhaustive study of the Bum- 
stead patent ? A. I have. 

Q. 53. What type of selector mechanism does Bumstead 
disclose? A. The selector mechanism for operating the 
dials is an almost entirely pneumatic device. 

Q. 54. Speaking of the brush arm a5 of Plaintiffs’ 
Exhibit 4, the Bumstead patent, by what type of selector 
did Bumstead operate that brush arm? A. It was operated 
by a ticker mechanism, a mechanism in which ordinary 
alternating current impulses are received; and usually 
there is an anchor operated by a polarized device so that 



the plus impulses will rock in one direction and the nega¬ 
tive impulses in another, and that will permit the shaft to 
rock. 

Q. 55. Bumstead says in lines 58-61, page 7, that any 
device for closing electric circuits could be used in place of 
the specific arrangement disclosed. A. Yes. 

Q. 56. Do you agree with that statement? A. 

73 Well, the expression “closing electric circuits’’ must 
refer to the identical circuits in the patent, and they 

must be closed in a particular way as to timing and se¬ 
quence in order to operate the device; so that he must mean 
by that, that if you want to close the circuits by some other 
agent, they must be closed in exactly the same way as here 
so that they will operate this device. 

Q. 57. Based upon your exhaustive study of the Bum- 
stead patent, is there sufficient information disclosed in the 
specification and drawings to teach you in the construction 
and operation of the apparatus? A. There is not. It is 
deficient, in my opinion, in many respects. He merely says 
he uses a printer. He shows no transmitting device, so that 
it is impossible to determine what sort of signals he in¬ 
tended to use, or how the device was stepped. I have 
searched through all the literature telling about devices of 
that date which were available to me, and in none could I 
find a device which fitted in with the mechanism be has here 
shown. 

Q. 58. Are the structure and system disclosed in tie 
Bumstead patent operative? A. It is my belief they are 
inoperative in many respects. 

Q. 59. Can you point out any feature of the Bumsteafi 
patent which renders it inoperative? You may refer to 
Plaintiffs’ Exhibit 4. A. In the first place, depending on 
what sort of a printer and what sort of transmitter you 
used, it is impossible to determine whether his sig- 

74 nals would be received properly. In the devices I 
could find, there was nothing that would step this 

around to distribute the impulses properly. 
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It will ho noted that Bumstead lias hero, for each of these 
dials, ten pneumatic devices. Each of the pneumatic de¬ 
vices has on it a pair of stops, and these stops serve to 
determine the tilt of this plate 1-8, and then through a sys¬ 
tem of levers and shafts and links and gears this motion is 
transmitted to a drum to indicate the price. 

Due to all of these links and points of lost motion, and 
great multiplication of the motion from this point to this 
(indicating), it seems impossible to construct a device of 
this sort. 

Then there is another defect in that these drums are 
necessarily fairly large. It has been found in actual prac¬ 
tice that those letters must be about an inch high as a min¬ 
imum in order that an observer in a broker’s office can read 
them. This means the drums are large in diameter and 
have considerable weight. They are operated by pneumatic 
pressure through these links (indicating). 

On each drum there is a pinion, 32, which engages a rack, 
33, on a pin g4, and this pin is engaged by two levers, one 
ko, on the under side, and another, n9, on the top. These 
two levers are connected through shafts to levers which 
engage the pins on the two ends of the stilts, and since these 
are pneumatic they get something in the nature of a blow, 
and due to the inertia of the drums, I don’t see that they can 
be brought to an exact position. And the oscillation 
75 of the drums requires a large amount of time, so that 
it will greatly decrease the speed of the device. 

In regard to the maximum and minimum, there is a much 
more serious fault than that. It will be noted that the max¬ 
imum and minimum are similarly constructed except that 
the arm, such as r7 has a rack which is engaged by a pawl 
n4, and that in the side of the lever r7 there is a pin b9 
which mav engage a lever nS, which is connected bv a link 
with the lever nO: so that whenever a quotation has been 
received and lever n9 is operated, lever n8 is also operated. 

And there is a device here to determine whether this new 
quotation is higher than the last, if this were the maximum, 
but we don’t need to go into that picture. That merely 


determines whether the pin will be in the path of this arm 
or out of the path. If it is in the path, the pin will get a kick 
like a hammer blow which will mean that the drum will not 
move merely the distance that the lever moves, but will 
move much farther, and I would expect in most cases it 
would move an extra tooth, and when it moves an extra 
tooth the pawl holds it there, so that I think it woulc| be 
very difficult to get the exact maximum or minimum except 
in a few cases where the motion is very small. In some 
cases the motion may move the drum from 1 to 9. For tjhat 
reason I think the maximum and minimum devices in jhis 
would be absolutely inoperative. | 

There are also other and possibly more serious defebts. 
Bumstead says on page 6, beginning at line 110: 

76 “It will be understood that between each indica¬ 
tion the inflated diaphragms become deflated and the 
actuating levers ko, n9, k6, k9, etc., return to their normal 
positions so that for the making of any new indication said 
levers are always moved from their zero positions to that 
necessary to make the required indication.” 

Now, that means that he is required, in order to set liis 
maximum and minimum to a new one, in every case to mo|ve 
the operating lever all the way back. He may have a n^w 
maximum that will change from 9 to zero on some one of t|ie 
dials. He shows no mechanism whatever for doing th^t, 
and if he doesn’t do it he gets a condition where when jie 
receives one quotation there is one set of valves which pu|ts 
a vacuum on the tops of the bellows, say, for the tens dialls 
in every stock, and then when the stock is selected tie 
vacuum is put on top and that particular one is operated. j 
But if he doesn’t release these parts, which also inclucje 
the valve which opened the path to the operation of tlje 
number 1 digit, and if the next time he operates the number 
2 digit, and number 1 is still open, you don't know what 
indication you will get on the second stop. 

Then there is another very grave difficulty. After thle 
first letter of the stock quotation has been received, it ijs 
necessary to operate what is known as a gang switch. It ib 


56 


represented by b in Fig. 1 of the patent. That gang switch, 
as you can see, involves the operation of a very heavy 
mechanism, very heavy lever, changing a lot of con- 

77 nections. If we are receiving a quotation like stock 
having the designation A. B., for example, the letter 

A is received with this switch in one position. Then we 
want to register the B. Well, when this switch operates to 
move here (indicating), all it does when the impulse comes 
in is move the 1 pawl v2 to engage a pin p, and get ready to 
operate the switch. If the next letter is B, the brush here 
(indicating) will move to the next segment. 

It will only move one step, and this magnet here will be 
energized, probably until that leaves the segment, and pos- 
siblv afterwards, because ordinarilv those contacts are 
closed by slow-acting relays which respond only to long 
impulses. 

So that about the time the brush passes onto the B seg¬ 
ment here (indicating), this switch will just be starting to 
operate, and how long it will take that switch to operate 
will depend on its design, but it seems evident it will take 
quite a long time, and if it doesn’t change while the brush 
is resting on this segment, the next thing coming in will 
make a selection in the first group of magnets c, in place of 
being shifted into position across the magnet cl, so that it 
is very doubtful what stop it might pick out, and that diffi¬ 
culty might be experienced over a considerable range of the 
commutator. It might extend over four or five segments. 

I think those are the main points. There are others of 
minor importance. Some of those may come up later. 

By the Court: 

Q. 60. Do you know of any system that lias ever 

78 been built under this Bumstead patent? A. I do not. 

Bv Mr. Whitfield: 

*> 

Q. 61. Would you be in a position to know whether any 
apparatus was ever constructed in accordance with the dis¬ 
closure of the Bumstead patent? A. I would be very likely 



to know, because I have always kept very close contact with 
all apparatus of this kind, and was especially interested in 
quotation boards over a considerable period, and have had 
contacts with other people also interested in them who have 
called my attention to things they had seen of that nature, 
so I think I probably would have heard of it. 

Q. 62. Then, to your knowledge there has been no com¬ 
mercialization of the structure disclosed in the Bumstea^L 
patent? A. Not to my knowledge. 

Q. 63. Will the numeral wheels of Bumstead be posi¬ 
tioned accurately for each selection to display the intended 
quotation, even assuming the structure of the Bumstea^l 


patent to be otherwise operative? A. No, they would nojt. 
As I pointed out previously, the initial positioning of the 
dials is uncertain, and there is uncertainty in regard to the 
operation of certain of the switches. 

Q. 64. Is the mechanism of the Bumstead patent free olf 
lost motion? A. It has an enormous amount of lost motion, 
particularly because there are a large number of 
79 joints in the system of motion, and also due to the 
fact the apparatus must operate easily, so that the 
joints must have lost motion. There are also long shafts 
which may twist. The lost motion is sometimes multiplied 


bv verv large factors before it reaches the dial. 

v w C 1 


Q. 65. Does lost motion and looseness of joints of the Bun - 
stead patent play any part in the accuracy of the quota¬ 
tions? A. It plays a fundamental part. 

Q. 66. In the normal operation of the Bumstead appara¬ 
tus, is there sufficient time between selections for the nu¬ 
meral wheels to move to a new setting before the next selec¬ 
tion is received? A. No, there would not be, because, as 
pointed out in answer to a previous question, these dials will 
not come to a position promptly, but will have probably widp 
oscillation about their position of rest, and this, of course^, 
will cause another great defect, in that this oscillation will 
put strains on all of the linkage. 

Q. 67. Did you attempt to reproduce any part of the Bum¬ 
stead structure? A. Yes, I did. 
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Q. 68. Is this (indicating) a model of part of the structure 
of the Bumstead patent which you reproduced? A. Yes, it 
is. This model was constructed by turning over to a drafts¬ 
man the drawings of the Bumstead patent, and requesting 
the draftsman to draw up the parts as nearly as he could 
like the Patent Office drawing, and to scale. The starting 
point in determining the size of the parts was the 
80 indicating wheel, taking one inch as the minimum 
height \vhich the letters could be, and the draftsman 
proportioned the parts in that way. 

There is shown here only one of the last quotation dials. 
There would be three more dials parallel with this. And 
there is shown below, on the lower pier, a representation of 
the plates that form a part of the pneumatic device. Three 
are shown here. They were selected, one to give the maxi¬ 
mum motion, one the minimum, and one the intermediate; 
but when the device was completed it was found this only 
gives about one-third of the maximum motion required, so 
that in an actual device it would be necessarv to change all 
the leverages of the machine, thus increasing the lost mo¬ 
tion. 

In a complete device there would be seven more of these 
devices (indicating), so that this would be much longer. 
This empty space would be filled with two more such devices, 
and above this would be two rows of indicators with maxi¬ 
mum and minimum and the necessary links connecting it to 
this device. Then there would be the various ducts for the 
air and air connection between this unit and other units. 

The plates, which represent a part of the bellows, move 
upward, and the two ends move differently. Through pins 
at opposite ends of the plates, they move two levers attached 
to shafts which are connected to levers on the top of the 
machine, which engage the pin in the arm which moves the 
indicating dial. One of the sets of arms, or the one on the 
lower shaft, is associated with the lever which moves up¬ 
ward, and the other with the lever which moves down¬ 
ward. Assume the first bellows to the left has been se- 
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81 lected. I will move it up by hand to show the indica¬ 
tion. Of course I can’t move this very fast. I" 

wouldn’t be anything like the blow from the pneumatic de¬ 
vice. That little motion causes it to oscillate a good deal. 
Xow, this is about one-third of the motion of a model which 
would perform correctly. This other one is the intermediate 
one. 

Xow, then, while this model does not show the maximum 
and minimum, it is possible to demonstrate the defect which 
will occur in the operation of the maximum and minimum. 
I have a pin which I will put in the plate for the purpose of 
limiting the operation of one of these levers. The maximum 
and minimum operate approximately like this: We will as¬ 
sume this is the maximum lever—or I guess it will have to 
be the minimum, as a matter of fact. 

In addition there would be a toothed segment on the oper¬ 
ating lever, with a pawl pressed against the teeth. I will| 
move this lever up very slowly first, to show where it ought' 
to go. It ought to go to numeral 6. Xow I will move it rap¬ 
idly. The pawl will immediately catch it here, and the indi¬ 
cation for maximum or minimum, as the case may be, would 
be in error. 

Q. 69. What does the model demonstrate to you? A. The 
model demonstrates that it would be impossible to make an 
operative dialing device according to this patent which 
could be commercially used. 

Q. 70. Will you please identify the parts of the model with 
the labeled parts of the Bumstead drawing? A. Do you 
want me to point to the drawings over here, or just give the 
numerals? 

82 Q. 71. Just give the numerals, pointing to the draw¬ 
ing on the chart. A. We will refer to Fig. VI of the 

Bumstead patent. The plates on the bottom are repre¬ 
sented by the element h6; for example, such as 1-8 in Fig. 
IV. The plungers are such as j in Fig. IV. The plungers, 
coming through the plates, determine the amount of motion, 
and the shafts underneath are shafts such as j3; it may not 
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be the identical one, but it is at least similar. The links on 
the end are jo in Fig. 5, and the shafts on the top of the de¬ 
vice are shafts such as j7 and jS. The dial m4 may repre¬ 
sent the dial here as shown; and 33 is the rack on the end 
of this pivoted lever, and the levers here are n9 and k5, and 
the pin is g4. It will be noted that the pinion 32 is in the side 
of the drum. 

I think that identifies the main elements. 

Q. 72. In producing the model, what scale was used? A. 
As I pointed out, the drawing was made as nearly to the 
relative scale of the parts in the patent drawings as possible, 
and the size was decided by assuming a minimum height of 
characters as being one inch, which is the actual minimum 
adopted in making quotation boards. 

Q. 73. Are the indicators of the Bumstead patent operated 
by electromagnets? A. They are not. 

Q. 74. The Board of Appeals, in its decision, held: 

“It is also pointed out by applicant that Bumstead does 
not show electromagnetic means for operating”— 
underscore ‘‘operating”— 

83 “the indicating elements but shows electromagnetic 
control means for pneumatic means, the latter oper¬ 
ating the indicating elements. We fail to see that this dis¬ 
tinction is of any patentable importance as it would be obvi¬ 
ous to anv one skilled in the art to actuate the indicating 
means directly by the electromagnets instead of employing 
separate pneumatic means controlled by the electromag¬ 
nets.” 

Is the distinction between operating the indicator dials of 
Bumstead directly by electromagnets, instead of employing 
separate pneumatic means controlled by electromagnets, of 
any importance for a design, from an engineering stand¬ 
point? A. Yes, it is. 

Q. 75. Why? A. The impulses received by the magnets in 
Bumstead are extremely short, and it is not seen how elec¬ 
tromagnets operated by these impulses could possibly op¬ 
erate the dials. 
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Q. 76. Is there any advantage in operating the dials <jli- 
rectlv by electromagnets to display a figure? A. There jis. 
In the devices of the character shown in the application jin 
suit, the dials are moved by magnets operating on a toothjxl 
member which is rigidly fast to the drum, so that the accu- 
racv of location of the drum is determined solelv bv the ale- 
curacy of one piece of metal rigidly attached to the drum, 
in contradistinction from the linkages and manv chances for 
error in the Bumstead device. 

Q. 77. In the model to which you have testified, is the dial 
operated by electromagnets? A. It is not. 

S4 Mr. Whitfield: I shall ask the reporter to mark tb 
model for identification as Plaintiffs’ Exhibit 15. 

(The model so produced and identified was marked fbr 
identification Plaintiffs’ Exhibit 15.) 

Bv Mr. Whitfield: 

•» 

I 

Q. 78.1 hand you a drawing and ask if you can state froin 
what information that drawing was made. A. This draw¬ 
ing was based on Fig. XIII of the Bumstead patent, and 
follows that drawing rather closely, but that drawing shows 
merely the pneumatics for a single stock, and does not indi¬ 
cate that the valves shown at the same time control the bel¬ 
lows for other stocks. 

In this device there have been added the mechanism for 
several other stocks, to show how they are interconnected. 
We have here the stock-selecting valves. The main line 
shown here is a vacuum line, and I think it is not necessary 
to go into the selection of the valves for the stocks, because 
they seem to be moderately operative. 

When a stock is selected by having one side of the bellow 
deflated and the other under pressure, the valve here will b| 
open, which will permit the vacuum to come to all the indi¬ 
cating units in this particular stock here. This shows a 
stock unit, but the valves here are not individual to this 
stock unit. 

These are the digit valves. If we open a valve here for 
Yj, when that valve is opened a vacuum is put on all of thes|? 
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lines all across, *4 in every section of the display board; and 
the same way! if the valve corresponding here is operated, 
then the atmospheric pressure will go on this main, 

85 and all of these will have atmospheric pressure be¬ 
low (indicating). 

Assume the stock in red corresponds to 68VL*, and the stock 
A.A. has been selected. When a stock is selected, a vacuum 
will be put on the upper side of all the bellows in this par¬ 
ticular unit corresponding to that stock, and the Vj, for ex¬ 
ample, the valve will be operated, it will be shut off from the 
vacuum, and air pressure will be admitted and this particu¬ 
lar bellows will operate. In the same manner, the 8 and 60 
would be operated. 

If we do not return the pneumatics to zero, referring to 
lines 108 to 115 of the patent, I pointed out that no method 
was shown for doing what is stated there. 

Q. 70. Do you care to identify the page? A. Page 6. 

Now, then, if we do not return these valves, and suppose 
the next stock is a B.B. stock, and suppose that the price 
on it is 45 1 /s- Then the valve here corresponding to the 4, 
5, and % will be operated, and this one, not having been re¬ 
turned yet, as soon as this stock is selected, making a vacu¬ 
um in here, the price that was set over here will also be set 
here (indicating); and there is also another valve open 
which affects this unit as well as that, because they are all 
connected together and are valves common to the whole 
board, so that there will be a fight between the two as to 
which one is going to move the dial. 

As I pointed out in my reference to the model, if we do re¬ 
turn these valves and the operating levers associated with 
them, then the indicating dial for the last quotation 

86 will return to zero after every quotation, and there 
will be no indication whatever; the dials will move to 

their indicating point and oscillate for a little while, and 
probably will not get through oscillating until the valves and 
parts have been returned, and the dial will go back to zero 
and it will no longer be an indicating board. 
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Q. 80. From what information was the drawing prepared? 
A. The drawing was prepared from the information in the 
patent, contained mostly in Fig. XIII of the Bumstead pat¬ 
ent. 

Q. 81. What prompted you to have this drawing prepared ? 
A. My realization that there would be this sort of trouble 
in the device, and it is not possible to show it by looking at 
the drawings in the patent, because he only shows the pneu¬ 
matics for one stock and does not even indicate that the 
ducts lead to another stock, so that it was necessary to make 
a more extended drawing to bring out this fault. 

Q. 82. Do you consider the fault to which you have re¬ 
ferred a serious fault in the operation of the Bumstead dis¬ 
closure? A. I consider it absolutely fatal. 

Mr. Whitfield: I shall ask the reporter to mark the draw¬ 
ing for identification as Plaintiffs’ Exhibit 16. 

(The drawing so produced and identified was marked for 
identification Plaintiffs’ Exhibit 16.) 

Bv Mr. Whitfield: 

•• 

Q. 83. Are the maximum and minimum indicators of the 
Bumstead patent operated independently, selectively, from 
signals over a line conductor from a transmitting station? 

A. They are not so operated, but are controlled en- 
87 tirely by a local mechanism comprised of links and 
pins. 

Q. 84. In that connection, do you care to draw a compari¬ 
son between the Bumstead disclosure and the disclosure of 
the application in suit ? A. In the Bumstead patent, as is 
shown in Fig. VI, the signals directly operate the dial corre¬ 
sponding to the last quotation, and by a system of links and 
slots and pins on the levers associated with the maximum 
and minimum dials, the pin is brought into the path of tlie 
operating arm, which moves towards a higher price for the 
maximum and a lower price for the minimum. It is deter¬ 
mined whether the maximum or minimum dials are to be 
used, and there is no selection whatever by the signals over 


the line, whereas in the application in suit a permutation 
code of four signals is assigned definitely to determining 
whether the incoming signal shall operate at a high or low 
or what. 

Q. 85. With the stock transactions conducted at the ex¬ 
pected rate, at what rate per minute must the quotations be 
transmitted and displayed? A. From thirty to sixty. 

Q. 86. Is the structure of the Bumstead patent capable of 
such speed of operation? A. As I have pointed out, it is 
not operative at all; but if we disregard that, I should say 
it could operate only at a very much slower rate than thirty. 

Q. 87. What is the speed of operation of characters per 
minute of the application in suit? A. The application in 
suit is capable of transmitting in the neighborhood of one 
hundred quotations per minute, and in characters, 
88 since there are 37 segments, it would be in the neigh¬ 
borhood of four or five times that in characters. 


Q. 88. Before the Board of Appeals of the United States 
Patent Office the statement was made that the Bumstead 
patent does not disclose range selection. Do you agree with 
that statement ? A. I do. 


Q. 89. The application in suit shows mechanism for select¬ 
ing and displaying the range selection over the line conduc¬ 
tor and from the transmitting station, such as the open, the 
high, the low, the last, and yesterday’s close quotations. Do 
you wish to compare this part of the disclosure of the appli¬ 
cation in suit with the disclosure of the Bumstead patent? 
A. In the Bumstead patent it shows only the maximum and 
minimum wheels and, as pointed out in answer to a previous 
question, these dials are moved by an entirely local mecha¬ 
nism. No signals in Bumstead are assigned to determining 
whether these dials will operate or not. 

In the application in suit a group of four impulses is as¬ 
signed to this selection, and according to the permutation 
code sent in this section of the commutator, the high or low, 
last or minimum dials may be selected for actual operation. 

Q. 90. As a person skilled in the art of stock quotation sys¬ 
tems and apparatus, does it appear obvious to you how the 




structure of the Bumstead patent could be modified to dis¬ 
play selectively the open, the low, the high, the last, 

89 and yesterday’s close quotations? A. Xot at all. 

Q. 91. Why not? A. In the Bumstead device all of 
the impulse periods have been used for the purpose of set¬ 
ting the current dial, and it would be necessary to make vast 
changes in the system in order to add any way of operating 
a maximum, minimum, or other range dials over the system. 

Q. 92. There is disclosed in the application in suit, as was 
pointed out in my description, a single channel receiver re¬ 
sponsive to equal length permutation code signals, and a 
plural channel signal distributor, whereby signals from the 
receiver are operative through said distributor to select an|d 
operate the display element. I)o you wish to comment witjli 
regard to these elements as regards the Bumstead disclo¬ 
sure? A. In the Bumstead disclosure there are no electri¬ 
cal circuits which have anything to do with range selection. 
All his circuits, electrical and signal control, have to do 
only with the setting of the last quotation, and no provision 
is made for operating the other dials selectively. 

Q. 93. Does the Bumstead patent show a single channel 
receiver responsive to equal length permutation code sig¬ 
nals? A. It does not. 

Q. 94. Before the Board of Appeals of the United States 
Patent Office, the statement was made that the Bumstead 
patent does not disclose an apparatus responsive to equal 
length permutation code signals. A. That is correct. 

90 Q. 95. From your knowledge of the Bumstead pat¬ 
ent, would you say that is correct? A. Yes, that is 

correct. 

Q. 96. Could apparatus responsive to equal length per¬ 
mutation code signals be incorporated in the structure of 
the Bumstead patent? A. I see no way in which this device 
could be incorporated in the permutation mechanism tb 
make it operative. 

Q. 97. Why not? A. The dials in this device, and all till 
mechanism, operates on an entirely different principle. The 
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signals coining in are step-by-step, and each signal per¬ 
forms the same sort of an operation. In the application in 
suit all the signals coming in form part of a permutation 
code, and it is'only as a result of the entire group of signals 
that it is determined what function is to be performed, or 
what setting the dials are to take. 

Q. 98. According to the system of the application in suit, a 
group of indicators is selected by a group of equal length- 
permutation code intervals, and from this group, the indi¬ 
cators to be operated are selected; is that correct? A. That 
is correct. 

Q. 99. Do you find a comparable condition in the disclo¬ 
sure of the Bumstead patent? A. I do not. 

Q. 1(X). I believe you have testified that the structure of 
the Bumstead patent is not a commercial structure; is that 
true? A. That is true. 

91 Q. 101. How many pneumatic units does the Bum¬ 
stead patent require for operating the tens, units, and 
fractions parts of the quotation? A. He requires ten for 
each; that is, with three dials as shown in the patent, there 
would be 30 pneumatic units for determining the positions 
of the three wheels for the last quotation. 

Q. 102. Does Bumstead display the hundreds digit of the 
quotation? A. He does not. 

Q. 103. If Bumstead displayed the hundreds digit in addi¬ 
tion to the tens and units digits and the fractions part of 
the quotation, how many pneumatics would be required for 
each stock? A. Forty. 

Q. 104. On a 88-note pneumatic piano, how many pneu¬ 
matic units are required? A. 88. 

Q. 105. Can you give us an idea of the approximate size of 
the space required in the case of Bumstead to accommodate 
the apparatus controlled to display the quotations of one 
thousand stocks or items? A. You can determine that best 
from the model. The model shows the space required for 
the amount of mechanism shown. This (indicating model) 
would have to have added to it two more dials on top, and of 
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course it would be much deeper. In a broker’s office \\ is 
not possible to start the indicating dials near the floor; t^iev 
must be three feet off the floor in order that they can be 
read. 

92 With a fairly high ceiling—since those (indicat¬ 
ing) are to be two feet high—it would be possible to 

get only about three of these units in a vertical column. This 
is about four inches wide here (indicating). Of course \ 
haven’t shown the pneumatics. They might require ad 
tional space. You would have nine units in a foot leng 
so that a board displaying one thousand stocks would have 
to be in the neighborhood of 110 feet long. 

Q. 106. Do you know how many stocks are quoted on the 
New York Stock Exchange? A. There are well over one 
thousand. 

Q. 107. Is it true that the Bumstead patent does not dis¬ 
close a blank condition of the dials? A. It is true. 

Q. 108. What is the significance, if any, of the failure of 
the Bumstead patent to disclose dials in a blank position? 
A. This will result in an inability to indicate whether a stqck 
has had a quotation, because at the beginning of the day 
the only position in which the dials can be placed would be, 
say, zero, zero position; and even assuming that the maxi¬ 
mum and minimum indicators would operate, this would 
mean that the maximum and the minimum would also be 
moved to indicate some one of the numbers. It would be 9 
in one case and 1 in the other, and that would be false. 

Mr. Whitfield: I wish to note that the several points and 
features of inoperativeness to which this witness has testi¬ 
fied were not presented to the tribunals of the Patent Office. 
These points and features of inoperativeness of the Bui|n- 
stead disclosure were discovered in preparing for 

93 this suit. It was as a result of the exhaustive and ex¬ 
tensive study of this patent in preparing for this suit 

that these features of inoperativeness to which this witness 
has testified were discovered. 
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94- Q. 109. Referring; next to the Yorke patent 1,215,- 
604; have you read this patent? A. I have. 

Q. 110. Do you understand the disclosure of the Yorke 
Patent? A. Yes; I do. 

Q. 111. T believe that you heard my description of the 
disclosure of the Yorke patent during; yesterday’s session. 

Do you subscribe to the accuracy of that description? A. 
That disclosure was correct. 

Q. 112. Is there any similarity between the disclosures 
of the Yorke patent 1,215,604 and the Bumstead patent 
1,114,578? A. None whatever. 

Q. 113. Is there any reference in that Bumstead patent 
to the use of a mechanism or apparatus such as that 

95 disclosed in the Yorke patent ? A. There is none. 

Q. 114. Could, in your opinion, the structure of 
the Yorke patent be incorporated in the structure or the 
system of the Bumstead patent ? A. It could not. 

Q. 115. "Would you expect that such a combination could 
be effected? A. No. 

Q. 116. Is it obvious to you, as a person skilled in the art 
of stock market quotation systems, of signal systems gen¬ 
erally, and of printing telegraph systems that the structure 
of the Yorke patent could be embodied in the system of the 
Bumstead patent and provide an operative apparatus? A. 
No: it could not. 

Q. 117. Does the specification of the Bumstead patent 
teach or instruct you in the use of a structure such as that 
disclosed in the Yorke patent for any or all of the mecha¬ 
nism of the Bumstead patent? A. It does not. 

Q. 118. "Would you expect that the apparatus of the 
Yorke patent could be adapted to the system of the Bum¬ 
stead patent nierelv by mechanical skill? A. I would not. 

Q. 119. The statement has been made on behalf of the 
Patent Office that, with regard to the Bumstead and Yorke 
patents, all one would have to do would be to connect shafts 
la of Yorke to brush arm al of Bumstead— 

The Court (interposing): Just a minute. Show 

96 this on the diagram. 
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Bv Mr. Whitfield: 

V 

Q. 119 (continued). Do you agree with that statement? 

Referring to the disclosure of the Yorke patent. I call 
specific attention to the type wheel shaft, which is labeled 
la, which carries at its upper end a two row type wheel 1. 
With regard to the Bumstead disclosure and referring to 
the chart, Plaintiffs’ Exhibit 4, I call your attention to :he 
brush arm al, which carries the brushes a2 and a3, which 
engage the segments a4 and ao as the brush arm al is ad¬ 
vanced step by step. A. If brush arms are put on this shaft, 
it will be raised up and down, sometimes on the commutator 
and sometimes off; and, further than that, if that is all you 
do, then the machine will not operate at all, because thd?re 
are no contacts on the Yorke device that are suitable j‘or 
replacing the contacts a6 and a7; and for that reason the 
device would simply fail to operate completely. 

Q. 120. Then do I understand correctly that you do rjiot 
agree with the statement made on behalf of the Patent 
Office? A. I certainly do not, because it would produce an 
entirely inoperative device. It would not even operate 


wrongly; it would not operate at all. 

Q. 121. Bumstead discloses contacts a6 and a7. These 
contacts are shown in Fig. 1, in the upper left hand corner, 
a6 and a7. Are there included in the disclosure of the Bum- 
stead patent contacts corresponding to these contacts? A. 
There are no such contacts, as far as I have been able 
to find. There is no mechanism on the machine that 
97 is suitable for operating the contacts properly. 

Q. 122. Do you care to comment on your statement 
about operating the contacts properly? A. By “properly” 
I mean so that the Bumstead device would function, if it 
were otherwise operative. 

Q. 123. The application in suit shows electromagneticallv 
controlled means to operate selectively display elements. 
Do you wish to comment on this fact, with regard to the 
Yorke patent? A. The Yorke patent is a printing device 
and is designed and intended solely for receiving signals 
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one at a time and making a record of those signals on 
paper: and the transmission of a single signal is a com¬ 
plete operation. There is no such thing as display ele¬ 
ments in this printer. There is no way of erasing a pre¬ 
vious indication and substituting and changing it. It merely 
makes a record of the signals coming over the line. 

Q. 124. The application in suit shows a plural channel 
distributor, wherebv signals received over a single channel 
are operated from a single channel receiver through said 
distributors to select and operate selectively a display ele¬ 
ment. Do you wish to comment on this fact with regard to 
the disclosure 1 of the Yorke patent? A. The Yorke patent 
has no display element. It has merely a type wheel which 
is moved momentarily to a certain position for a record; 
and as soon as that is completed it moves to another posi¬ 
tion to make a record applying to some other item entirely. 

Q. 125. Does the Yorke patent show a plurality 
OS of multipositioned indicators? A. It does not. 

Q. 12G. Then is it correct that, since Yorke does 

not disclose a plurality of multipositioned indicators, Yorke 

does not disclose a relav associated with each indicator and 

» 

responsive over a circuit established by a multiple contact 
means and controlling the operation of the indicator? 

The Witness: AVill the reporter kindly read the question ? 

(The reporter read the question.) 

A. Since there is no plurality of indicators in this device, 
there can not be a relay associated with each. 

Q. 127. What is the normal speed in characters per min¬ 
ute of the apparatus disclosed in the Bumstead patent? A. 
The speed of that is variable and would depend on the speed 
of the selecting device associated with it; but tickers are 
not very rapid instruments and, since Bumstead makes no 
disclosure of a transmitting device and does not indicate 
what sort of ;i ticker he uses, it is somewhat of a guess as to 
what the speed might be; but some tickers run at about 125 
R. P. M. and Would probably get two characters per revolu¬ 
tion. So it might be somewhere around 150 characters. 
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Q. 128. What is the normal speed in characters per min¬ 
ute of the disclosure of the Yorke patent? A. About 270 
characters per minute. 

Q. 129. Considering the functions and operations of the 
apparatus disclosed in the Bumstead patent and assuming 
that the structure of that patent is otherwise operative, 
could you operate that mechanism at the normal 
99 operating speed of the Yorke patent ? A. That seems 
to me very doubtful. 

In the first place, I do not think there is a chance that tl|ie 
Bumstead device would operate at the speed of the tickers; 
and a device—the permutation code device goes faster; ar.d 
the only object in using it is to get higher speed. So that 
it appears to me that you would have much more difficulty 
with a device like the Yorke than with a ticker. 

Q. 130. Do you know whether apparatus such as that dis¬ 
closed in the Yorke patent is now being used commercially ? 
A. I have investigated that point and there are no such 
printers in use; and that is corroborated by* the fact that I 
contacted the manufacturer who previouslv manufactured 
these machines and they” now have no stock whatever qf 
spare parts, which would seem to prove that nobody is using 
them, because these machines gave so much trouble that it 
was very essential to replace parts frequently. 

Q. 131. Have the machines such as that disclosed in the 
Yorke patent been replaced by any other machines? A. 
They* have. 

Q. 132. Does the ty-pe wheel 1 of the Yorke patent have a 
fixed horizontal position ? A. It does not. It is shifted from 
one position to another, to change from printing letters tp 
printing numerals and punctuation marks. 


100 Q. 133. Does the Yorke patent disclose an arrange¬ 
ment wherein electrical contacts are operated in re¬ 
sponse to the energization of the printing magnet 16, which 
is disclosed in Fig. 1 and which is also disclosed in Fig. 6 
and which is labeled “printing”? A. It has no such con- 
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tacts. It merely pushes the paper against the inked type 
wheel. 

Q. 134. Assuming that a brush arm such as la of Fig. 1 
of Bumstead is mounted on shaft la of Yorke, what, with 
regard to the engagement of brushes a2 and a3 of Bumstead, 
will happen upon the shifting of shaft la in response to the 
shift and unshift signals to bring the rows of type into 
printing position? A. The brushes will be raised the dis¬ 
tance between the two rows of type, which probably amounts 
to in the neighborhood of half an inch—I do not know ex¬ 
act lv, but it is a considerable distance. 

Q. 135. 'Would the brushes continue to be in engagement 
with the contacts? A. They probably would not. 

Q. 136. I)o you agree with the Patent Office that merely 
mechanical skill would need to be used in making the substi¬ 
tution of the selector of the Yorke patent for the selector 
of the Bumstead patent ? A. I do not. 

101 Q. 137. Why do you not agree with that state¬ 
ment? 1 A. Mainly because there is no provision on 
the Yorke patent for the operation of the contacts a6 and 
a7; and to piit on such contacts would require changes in 
the mechanism and additions to get such contacts. 

And then there are manv other reasons whv it could not 

• + 

be done—of a different nature. 

These printers have a type wheel shaft which is moved 
under spring tension; and there is a motor provided in the 
machine for keeping the spring wound up to a sufficient ten¬ 
sion; and when the code discs 12y, for example, are moved 
and one of the stop bars such as 12v is permitted to move, 
the mechanism acts to release the type wheel and permit it 
to spin; and an arm on the type wheel strikes a stop which 
has been operating. Due to the spring tension, the shaft 
starts from zero velocity and has a constant acceleration 
and builds up its velocity, and its average velocity during 
the time it is moving is double—the velocity at the time it is 
arrested is double its average velocity. 
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And, further than that, due to the fact that spring ten¬ 
sion is used, there must be very large margins in the opera¬ 
tion, so that it will overcome any friction influence. In a 
machine of this sort there are variations of oil, lubrication, 
and so forth, so that at times it would go very easily and 
at other times would require considerably more power. 
For that reason the shock on the arm bv the stop is verv 
great; and this gave a great deal of difficulty on these 
machines and the type wheel was made of Bakelite, ho.- 
lowed out and made just as light as it was possible 
102 to make it; in fact, it was so light that a great deal 
of difficulty was experienced with breakage and the^ 
were replaced very frequently. 

The stop arms gave so much trouble that it was finally 
decided by the manufacturer that the shafts would be made 
and milled and the stop all milled from one piece, which 
is a very expensive procedure, but it seemed to be essen¬ 
tial in order to keep the machines in operation; and, of 
course, as I have testified before, the machines are no 
longer used. They have been replaced by other machines. 

If a brush arm is put on this shaft in place of the type 
wheel, due to the diameter, the necessary diameter, of the 
commutator, to give sufficient space for the number of seg¬ 
ments required, this brush arm will necessarily have i. 
great deal more weight than the type wheel, because it will 
be much larger in diameter. 

And, further than that, the spring tension will have to 
be increased in order to insure that the brush arm shall 
rotate reliably in commercial service, to overcome the 
changeable friction due to the brushes passing over the 
commutator. So that the very difficulty which was experi¬ 
enced with these machines and which caused them to be 
discontinued would be enormously increased here and 
would make it, I think, impossible to keep such a device in 
continuous operation. 

Q. 138. Have you read the Haselton patent 1,S90,S76? 
A. I have. 
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Q. 139. I believe you heard mv description during the 
session yesterday with regard to the disclosure of 

103 that patent. Do you subscribe to the accuracy of 
my description? A. It was correct. 

Q. 140. Do the quotation messages of Haselton patent 
1,890,870 comprise groups of equal length signal intervals? 
A. They do not. 

Q. 141. ITow do you characterize the signals employed in 
the system of Haselton patent 1,890,876? A. The signals 
employed in this system are usually designated as step-by- 
step signals: that is, a certain number of impulses are 
transmitted and these impulses directly perform operations 
as they are received. 

Q. 142. Have you read Haselton patent 1,S90,S77 ? A. I 
have. 

Q. 143. I believe you heard my description yesterday 
with regard to the disclosure of patent 1,890,877 and my 
statement that such patent was a division of patent 1,890,- 
876 and that the disclosures of these patents were substan- 
tiallv identical. Do vou subscribe to the accuracv of that 

• * m 

statement? A. I do. 

Q. 144. Is it true, in so far as selection and operation are 
concerned, tliat the disclosures of Haselton patents 1,890,- 
876 and 1,890.S77 are identical ? A. That is true. 

Q. 145. Is it obvious to you, as a person skilled in the 
art in such Systems and apparatus, how the systems and 
apparatus of Haselton patents 1,890,876 and 1,890,877 could 
be modified to operate on groups of equal length permuta¬ 
tion code signals? A. It is not. 

104 Q. 146. What difficulties, if any, would be encoun¬ 
tered in the operation of such a system of apparatus 

on equal length permutation code signal intervals? A. The 
mechanism in the circuits and the entire structure of the 
Haselton patents have no relation whatever to a permuta¬ 
tion code, since the signals, which are step-by-step signals, 
are transmitted and directly perform their selective func¬ 
tions ; whereas, with the permutation code, the signals are 



received and an entire group of impulses, 4 or 5, whatever 
the group may be, must be received before it is determined 
what the function is that is to be performed. So that the 
two mechanisms are entirely incongruous. 

Q. 147. How many line conductors extend between the 
transmitting and receiving stations of Haselton patent 
1,890,876 and Haselton patent 1,890,877? A. There are 4 
conductors, LI through L4. 

Q. 148. In the application in suit how many line conduc¬ 
tors extend between the transmitting and receiving sta¬ 
tions ? A. One. 

Q. 149. Do you wish to comment on the use of four linp 
conductors between the transmitting and receiving stations., 
as disclosed in Haselton patents numbers 1,890,876 and 
1,890,877? A. The object in using a permutation code, the 
main object, is to increase the speed of transmission ana 
to make it possible to transmit over a single wire between 
large cities. The use of four wires, as in the Haselton svs- 
tern, enormously increases the cost, especially for the long 
distances; and for short distances the cost is in- 
105 creased on account of the additional apparatus re¬ 
quired for receiving the signals from the larger 


number of wires. 

Between two cities, for example, New York and Chicago 
the use of four wires would practically prohibit an instab 
lation of such a system; whereas, with the application in 
suit, only a single wire is required and the impulses can 
be transmitted at such a speed as to keep up with the 
fastest market. 

Q. 150. Have you read Haselton et al. patent 1,890,878? 
A. I have. 

Q. 151. I believe you heard during the session yesterday 
my description of the disclosure of the Haselton et al. 
patent. Do you subscribe to the accuracy of my descrip¬ 
tion of the apparatus and disclosure of this Haselton et al. 
patent? A. I do. 

Q. 152. From the standpoint of operation, is there any 
material difference between the disclosure of Haselton et al. I 
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patent number 1,890,STS and the disclosure of Haselton 
patents 1,890,876 and 1,890,877 ? A. The first difference is 
that there are only two wires used in 1,890,878 for the 
transmission of the signals. And in effect though there are 
four circuits; because two sets of signals are sent over each 
wire; that is, two sets on one wire all the signals that are 
positive, say those above the line, affect one piece of ap¬ 
paratus, and those which are negative, or below the line, 
affect another piece of apparatus; and any number of posi¬ 
tive impulses may be sent, up to the requirements of nega¬ 
tive impulses of a different number. The two are sand¬ 
wiched together, so that they constitute an alter- 
106 nating current when vou send them continuouslv; 

but there may also be a succession of positive im¬ 
pulses without negative, so that the different digits can be 
transmitted. 

And there are also in this (indicating) patent 1,890,878— 
there is some difference in the way in which the range selec¬ 
tion is made. In other Haselton patents,— 

Q. 153. (interposing) 1,890,876? A. And 1,890,877, the 
range is determined by polarity of the currents on the line; 
whereas here (indicating) in patent 1,S90,87S it is deter¬ 
mined by impulses. 

There are'also transmitted long impulses for the control 
of certain operations and, also, there are long intervals of 
no impulses, to control certain other operations. 

Q. 154. Is there disclosed in the Haselton et al. patent 
1,890,878 a system and apparatus wherein a selection is 
achieved through the transmission of equal length permuta¬ 
tion code signals ? A. There is not. 

Q. 155. Id it obvious to you, as a person skilled in the 
art, how thd system and apparatus of the Haselton et al. 
patent 1,890,878 could be operated by equal length permuta¬ 
tion code signals? A. It is not. 

Q. 156. The Patent Office has stated that it would be an 
obvious expedient to operate the apparatus of the Hasel¬ 
ton et al. patent by equal length permutation code signals. 
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Do you agree that it would be an obvious expedient? A. 
1 do not. 

Q. 157. Have you read the Frisehknecht et al. 
107 patent 2,052,539? A. I have. 

Q. 158. I believe that during the session yester¬ 
day you heard my description of the disclosure of the 
Frisehknecht et al. patent. 

Do you subscribe to the accuracy of that description? 
A. I do. 

Q. 159. Does the apparatus of the Frisehknecht et aji. 
patent operate on equal length permutation code signal 
intervals? A. It does not. 

Q. 160. Do you find in the Frisehknecht et al. patent 
means for translating a first, a second, and a third group 
of equal length code combinations and signal intervals into 
electrical impulses for performing mechanical operations 
to selectively operate corresponding character carrying 
devices ? A. I do not. 

Q. 161. Is there any characteristic difference between 
the disclosure of the Frisehknecht et al. patent and the dis¬ 
closure of the application in suit? 


i 

A. Thev are so different that it is verv difficult to com- 
* 

pare them at all but, in the first place, of course, Frisch- 
knecht operates entirely on a step-by-step principle; where-] 
as, the application in suit operates with permutation code 
signals; and the signals of the Frisehknecht patent are 
transmitted in a very peculiar manner, one impulse from 
each of the number of groups is transmitted one after 
another; and then, on the next revolution, a second 
108 stage applying to that. The second one of those is 
transmitted so that it has no resemblance to the 
method of the application in suit. 

Q. 162. I hand you a book of reference patents, that is 
those patents which were set up in the answer to the bill 
of complaint. I call your attention specifically to a photo¬ 
static copy of British patent 197,503. Have you read this 
patent? A. I have. 
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Q. 163. Referring' to the Haselton, Haselton et al. and 
the Frisehkneeht et al. patents, could the apparatus of these 
patents be operated from signals generated through the 
operation of the apparatus of the British patent? A. They 
could not. 

Q. 164. To your knowledge, has there been any definite 
or concrete suggestion or proposal as to how the disclos¬ 
ures of the Haselton, the Haselton et al., and the Frisch- 
kneclit et al. patents could be operated from apparatus such 
as that disclosed in the British patent? A. There has not. 
There has been a mere vague intimation that it could be 
done. It has been my experience in engineering that it is 
quite easy to say that two things can be combined to pro¬ 
duce a certain result; and it may sound very plausible 
and look like a very easy j)roblem before it is tried; but 
as soon as the attempt is made there almost invariably 
arise difficulties, sometimes very great difficulties, which 
must be overcome in any apparatus which is as complicated 
as any one of these systems is. I would expect, from my 
experience, that many, many such difficulties would 
arise. 

109 Q. 165. Indicator restoration signals of Haselton, 
Haselton et al., and Frisehkneeht et al. patents are 
transmitted from the transmitting station to the receiving 
station over several line conductors. Is that correct? A. 
That is correct. 

Q. 166. Now, with regard to British patent 197,503, could 
these restoration impulses be generated by apparatus as 
disclosed in this patent and transmitted with the apparatus 
disclosed in the Haselton, Haselton et al., and Frisehkneeht 
et al. patents to restore the indicators of the Haselton 
patent, Haselton et al. patent, and Frisehkneeht et al. 
patent to the blank position? A. The British patent is 
merely a device for receiving permutation code signals and 
generating h succession of step-by-step signals for the selec¬ 
tion of a telephone circuit at a distant point; and no pro¬ 
vision is made for sending restoration impulses, just as on 
an ordinary telephone dial no provision is made for send- 


ing impulses to restore any apparatus at the central offic^ 
and the British patent is merely what one might call a r^ 
motely operated telephone dial. 

I might add that the purpose of the British patent is to 
utilize some idle time on telegraph circuits used for other 
purposes, for occasionally transmitting signals to set up 
circuit. 

Q. 167. As a person skilled in the art, would it be obvious 
to you how the apparatus of the British patent could be 
applied to the apparatus of the Haselton, Haselton et al 
and Frischknecht et al. patents? A. It would no 

110 Q. 168. Is it true that the application in suit wa 
involved in a patent interference in the Patent Office 

with an application of Merton L. Haselton, patentee of 
patents 1,890,876 and 1,890,877? A. Yes; it is true. 

Q. 169. Did this Haselton application which was in 
volved in this patent interference bear any similarity to the 
subject matter of the application in suit ? A. It did, i 
that it operated from a permutation code. 

Q. 170. Is it true, then, that the Haselton application 
which was involved in the Patent Office interference wi 
the application in suit operated on equal length permutd 
tion code signal intervals for the selection and operation 
of stock indicators ? A. It did operate on equal length peij 
mutation code signals. 

Q. 171. Do you know the outcome of such Patent Offic|e 
interference? A. The claims involving this feature werj 
awarded to me. 

Q. 172. Have you personally met Merton L. Haseltoij 
whose application was involved in that interference ? A. 
have. 

Q. 173. Have you discussed the subject matter of the 
application in suit with Merton L. Haselton? A. I have 

Q. 174. Do you recall whether that discussion occurred 
before or after the filing of the application in suit 

111 A. It occurred before. 

Q. 175. During your discussion of the application 

in suit— 
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The Court (interposing): How is that competent from 
this witness ? I can not see that it is. 

Do you object to that ? 

Mr. Mackey: I do object to that, your Honor. 

The Court: I sustain the objection. 

Bv Mr. Whitfield: 

m 

Q. 176. Do you know of any mechanism responsive to 
equal length permutation code signal impulses or intervals 
which can be substituted for the selecting mechanism of 
Haselton, Haselton et al., and Friselikneteh et al. patents? 
A. You mean for the operation of that device? 

Q. 177. That is correct. A. I know of none such. 

Q. 178. With regard to the systems disclosed in the 
Haselton, Haselton et al., and Frischknecht et al. patents, 
as compared to the system disclosed in the application in 
suit, is there any difference in speed of operation or indica¬ 
tion for effecting the display of a quotation? 

****#*##*• 

A. The speed of the Haselton, Haselton et al., and the 
Frischknecht jet al. patents is determined by the operation 
of step-by-step devices; and most of these devices must 
operate one after the other; and it is also necessary to re¬ 
turn the devices, step by step, to an initial point before they 
are positioned for the next indication. Therefore 
112 the length of time required for this operation is very 
much greater than that required for the transmis¬ 
sion of a succession of short permutation code signals. And 
since in the application in suit the step by step mechanism 
is all operated simultaneously, it is able to follow very 
rapid permutation code signals. 

Q. 179. Referring again to the British patent 197,503, it 
was suggested, I believe, on behalf of the Patent Office, that 
four of the devices disclosed in this Briitsh patent might 
be utilized, one for each of the four conductors of Haselton 
patents 1,890,876 and 1,890,877. 
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Do you wish to comment on this point? A. Well, in tie 
first place, the device in the British patent shows merely 
a means of transmitting successive permutation code sig¬ 
nals and shows merely a translating device for transmitting 
a succession of step by step signals corresponding to those 
signals. 

Now, if four of these devices are used, all of the incoming 
signals must be properly correlated and it would appear 
that there might be considerable difficulty in doing this. 
It certainly could not be done with the mechanism as 
shown. There would necessarily have to be changes. 

Mr. Whitfield: I now introduce in evidence Plaintiffs 
Exhibits 1 to 16, inclusive, heretofore identified. 

(The exhibits so offered were received in evidence and 
by the reporter marked Plaintiff’s Exhibits 1 to 16, in 
elusive.) 

Mr. Whitfield: That completes the direct examination, 
vour Honor. 

113 Cross Examination 

Bv Mr. Mackev: 

* * 

X-Q. 180. Did you ever construct a device or suggest tb 
someone, or some of your engineers, that they construct a 
device in accordance with the Bumstead patent, aside from 
that model, Exhibit 13? A. There was a small device con 
structed, of the escapement mechanism. 

X-Q. 181. Just the escapement mechanism? A. Yes. 

X-Q. 182. You never constructed or attempted to con¬ 
struct a complete device for use on one or two stock quota 
tions? A. No; and I have not attempted to construct an}* 
of the pneumatic mechanism. 

X-Q. 183. Now, I think you have testified as to the in 
operability of Bumstead and that you gave various reasons 
—some, the lost motion of the Bumstead device and thp 
oscillation, and the size of it. 

Now, that refers rather to the commercial impractica 
bility of the device rather than its absolute inoperability 
does it not? A. I would not say so. I think that the device 
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in order to be operative, must accomplish the result which 
is aimed at. 

X-Q. 184. What do you mean by “the result which is 
aimed at’’? A. Well, you must get a display of the num¬ 
bers so that thev can be read and be the same as the signals 
transmitted. 

X-Q. 185. Do you contend, then, that with the Bumstead 
device you can not under any circumstances get a dis- 

114 play of the numbers? 

A. 1 do. When you got a number of them there 
would be bound to be a certain percentage of them out of 
order; and the device is of no use for a display board, or 
for displaying the quotations of a large number of stocks, 
if any of the numbers are inaccurate. Accuracy is abso¬ 
lutely essential: without accuracy it is absolutely useless 
and inoperative. 

X-Q. 186. And that is your reason for contending that 
the Bumstead apparatus is inoperative? A. That is only 
one of the minor reasons. 

The real reason was caused by the failure of Bumstead 
to show in his patent or consider what happens when you 
get one quotation and pass to another stock to set up 
another indication. 

X-Q. 187. Now, Bumstead, in operating his various bel¬ 
lows arangements indicating the prices, needs to have two 
things happen; and those are he needs to exhaust the space 
above those bellows and then open the bottom to air pres¬ 
sure—does he not? A. Yes. 

X-Q. 188. Now, the space above the bellows is exhausted 
in accordance with the teaching of Bumstead. Isn’t that 
true? A. Yes. 

X-Q. 189. And the space below a particular bellows in¬ 
dicating the numbers is open to the atmosphere? A. Not 
only that bellows, but all the bellows that correspond to 
that bellows in all the other stock units are simultaneously 
open to the air, because they are all connected to- 

115 gether. 
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X-Q. 190. But unless the spaces above those bellows 
are exhausted, the bellows in the other stock indicators 
are not moved. A. That is true, if you start off with no th¬ 
ing operated and you operate one unit. Your first unit will 
operate that way. 

X-Q. 191. So that if Bumstead, after the stock is indi¬ 
cated, then removes the exhaust from the top of the bellows 
and admits the atmosphere, that indicator will not work, i'e- 
gardless of what happens to the price indicator? Is tljat 
true? A. Any bellows will operate when it is exhaustjed 
above, when the lower part is connected to atmospheric 
pressure. 

X-Q. 192. But it must both be exhausted above and the 
lower part admit atmospheric pressure? A. That is cor¬ 
rect. 

X-Q. 193. I think you have testified relative to shaft 21 
carrying the arm la which moves over the sectors a2 and as 
of Bumstead. Bumstead says, does he not, in his speeifica 
tion, page 7, lines 26 et sequitur—have you that there, pa^e 
7? A. I have that. 

X-Q. 194. Lines 26 et sequitur, he says: 

“In said figure,—” 

Referring to Fig. 1; that is the other left hand corner figu|re 
on Plaintiffs’ Exhibit 4. He says: 

“In said figure, 21 designates the shaft which bears a tvtoe 
wheel of an ordinary printing telegraph.” 

116 Is that true ? A. You mean is it true, what he says ? 

X-Q. 195. Or that is what is stated. A. That is 
what is stated here; yes. 

X-Q. 196. Now, in the Yorke device, the shaft la is such 
a shaft, is it not? A. Except that it has a longitudinal mo¬ 
tion. 

X-Q. 197. And the longitudinal motion is to change from 
figures to letters and vice versa, is it not? A. When 
printing. 

X-Q. 198. Now, I think you said one of the difficulties 
with connecting Yorke—connecting the Yorke device to¬ 
gether with the Bumstead device, was that in Bumstead ypu 
had to operate switches a6 and a7. A. Yes. 
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X-Q. 199. And on Yorke you lmd no means to do that? 
A. 5. os. 

X-Q. 200. Xow then, on the Yorke device you have the 
magnet 1(5, which is also termed printing: magnet in Fig:. 6. 
Xow, that magnet hammers the paper against the type, does 
it not, to print? A. Yes. 

X-Q. 201. Xow. don't you think that one skilled in the 
art could use that relay to operate the contacts of Bum- 
stead rather than as a printing relay? A. Xot without 
fundamental modifications of the printer. 

X-Q. 202. Do you think that it would require invention 
to do that, to make that change? A. I do. 

117 X-Ql 203. Xow, in your application in suit, during 
the prosecution you made some changes in the draw¬ 
ing. Do you remember, do you recall those changes? A. To 
what drawing are vou referring? 

X-Q. 204. In the drawings of your application, specific¬ 
ally Fig.— A. (interposing) Yes, sir. 

X-Q. 205. They were right extensive changes, were they 
not? A. I do not believe tliev were verv extensive. 

Mr. Whitfield: Your Honor, it seems to me that this mat¬ 
ter which has just been referred to is entirely irrelevant 
to these proceedings, because with regard to the changes 
which have been referred to, the Patent Office has admitted 
those changes as being within the realm of the application 
in suit, as disclosed. 

Mr. Mackev: That is true, vour Honor. 

The Court: I do not know what the bearing is until I 

hear the testimonv. 

» 

Mr. Mackey: The hearing is that I am going to show 
that quite extensive changes were made and they were con¬ 
tended to he within the realm of one skilled in the art; and 
I am merely going to show what changes were made by both 
the Patent Office and the plaintiff in this case as within the 
realm of one skilled in the art, more or less to refute the 
testimony that these little changes are without the realm. 

The Court: T can not tell until I hear the testimony. 
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By Mr. Mackey: 

X-Q. 206. Now, those changes—I show you a drawing 
which has the corrections in red, which constituted 

118 the addition of two distributor discs, did they not, 
disc number 1015 and disc number 1014? A. Yes. 

X-Q. 207. And there was the addition of quite a number 
of electrical connection, was there not, some 15 or 20? 
A. The connections to added rings. 

X-Q. 208. And there were also some connections t)iat 
were removed, about 10 or 12. Is that true? A. That is 
true. 

X-Q. 209. And now, in Fig. 18, there was an addition of 
another winding on the relays 767, 768, 769, and 770, was 
there not? A. Yes. 

X-Q. 210. Now, do you know why those changes were 
made? A. As I recollect at the present time, the fipst 
changes of the circuits were made because there was what 
is ordinarily called in this sort of work a “sneak circuit”; 
that is, there were unexpected circuits developed in addi¬ 
tion to the circuits which were needed for the operation of 
the device; and this was the mere separation of circuits to 
prevent a leakage back through common circuits; and th<|>se 
common circuits were separated, so that this leakage could 
not occur. 

X-Q. 211. Now, I note in the amendment which accom¬ 
panied that change in the drawings this statement “Under 
certain settings on other indicators of the group, circuit 
conditions may be established whereupon false operation of 
other indicators results, due to the fact that a common tail 
wire is utilized.” Is that a correct statement of the cir¬ 
cumstances with regard to the original drawings? A. 

119 That is. That is a fault which has existed in many 
patent applications as filed. It is not uncommon for 

that error to appear. 

X-Q. 212. And it was also stated in that amendment that 
the changes were merely those that could be made by anyone 
skilled in the art. Do you agree with that statement? A. 
Yes, because it is a common error that is made in many elec¬ 
trical drawings and is readily recognized after a thorough 
studv of the circuit. 
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X-Q. 213. Xow, isn't it true that most of these circuits, 
that drawing them out on paper you find, when you come to 
construct the devices, that there are certain manufacturing 
bumps in them that have to be removed before they can be 
operated? A. They are slight defects; sometimes they are 
merelv errors in the drawings that were made bv the drafts- 
man: and sometimes there are other types of errors of that 
character. 

X-Q. 214. Sometimes additional circuits have to be in¬ 
serted and additional relays? A. That does happen. 

Mr. Mackev: That is all. 

* 

Re-direct Examination 
By Mr. Whitfield: 

Re-D. Q. 215. With regard to the common circuits re¬ 
ferred to in Vour cross examination, is it your opinion that 
the defect, the inoperative defect, to which you called atten¬ 
tion in your direct examination, as to the common pneu¬ 
matic paths of Bumstead established through the operation 
of the stock selector, could be overcome by mere me- 
120 chaniCal skill ? A. I believe not. The two arrangements 
are entirely different; and I do not think that the 
situation is similar or identical. 

Mr. Whitfield: That is all. 

(Thereupon the witness was excused and retired from the 
witness stand.) 

• #•*****•# 
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The Court: I am not entirely satisfied with regard 
ruling and I wish to hear you gentlemen again in this 
ter. 

Argil went on Behalf of Plaintiffs 

Mr. Whitfield: This case came before your Honor to de¬ 
termine the question of patentability of certain claims in 
the application of Louis M. Potts for apparatus and systems 
for the automatic dissemination and display of jnar 
124 ket and stock quotations efficiently, accurately,| and 
with exceeding rapidity. 

Specifically, the invention resides in a telegraphic (com¬ 
munication system for the selection and automatic opera¬ 
tion of number indicators to display the stock quotation— 
whether it be a new high, a new low, a close, an open, or a 
yesterday’s close quotation. The apparatus is operated 
from a remote station, over a single line conductor, td se¬ 
lect a group of number indicators. From this group of indi¬ 
cators a particular indicator is selected, indicative of the 
range, whether it be an open, a high, a low, or yesterday’s 
close quotation. Following the selection of the group of 
indicators, a particular indicator of that group is selected, 
and following that operation the selected indicator of the 
group of indicators is operated to display the full quota- 
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tion, the hundreds, the tens, the units, and the fractions part 
of that quotation. 

To expedite and facilitate the display and dissemination 
of market quotations, applicant Potts employed a unique 
selecting system and apparatus—a selecting system and 
apparatus which responds to equal length permutation im¬ 
pulses, the same number regardless of the selection or op¬ 
eration performed. That is invariable; for each selection 
the same number of current impulses will be transmitted. 
If, for example, we have the stock abbreviation— 

The Court (interposing) I think I recall the substance 
of what the claims are. 

The real question in my mind is whether there was any 
invention in substituting the printing telegraph of Yorke 
in the Bumstead system. Now, of course, it has 

125 always been difficult to determine what is invention. 

##*####### 

Mr. Whitfield: The Patent Office rejected these claims, 
two groups of claims, on a combination of references— 
claims 144,145,146,147,148, 149,152, and 169 in one group 
and claims 170, 171, and 172 in a second group. 

The first group of claims was rejected not on a single 
reference, not on two references, but on a hypothetical com¬ 
bination of references developed by taking part of the dis¬ 
closure of the Bumstead patent 1,114,578, discarding a part 
of its disclosure, taking the Yorke patent 1,215,604, recon¬ 
structing and 1 modifying the Yorke disclosure; and then, 
following that reconstruction and modification, substitut¬ 
ing it for the discarded part of the Bumstead disclosure. In 
other words, the selector mechanism of Bumstead is dis¬ 
carded and in its place there is a modified and reconstructed 
mechanism of the Yorke disclosure. 

The evidence shows that Bumstead is a very compli¬ 
cated and involved disclosure. The operation of Bumstead 
was questioned. It is still felt that its op- 

126 eration 1 is questionable, and I shall not dwell 

on that point. But I call your specific at¬ 

tention to Fig. 1 of Bumstead, wherein there is 


89 


disclosed a distributor including segments a4 and a5. 
These segments are traversed by brushes a2, aS, mounted 

dis- 
re- 

. if 


on shaft al , and that brush, according to the Bumstead 
closure, is stepped over the segments step by step, in 
spouse to the number of impulses transmitted. That 


you want to select the 26tli character, you must transmit 
26 impulses. After you have transmitted the 26 impulses, 
then you must operate the contacts aG and a7 ; and, depend¬ 
ing on which of the contracts, aG or a-7, you operate, you will 
determine which of these segments, a4 or ao, will have bur- 
rent applied to it. 

Now, the Patent Office says discard this particular ttpe, 
the described type, of selector mechanism. They admit that 
Bumstead in itself does not constitute an anticipation of the 
claims in issue. They sav: true, Bumstead does not ha re a 
disclosure wherein a selector mechanism is operated by 
equal length permutation code signals, which are invariably 
of the same length regardless of the selection. 

Here (indicating), in the selector of Bumstead, as I liave 
said before, the number of impulses varies for each selec¬ 
tion; whereas in Potts the same number of impulsues is em¬ 
ployed for each selection. 

Now we refer to the Yorke disclosure. Significant arc) the 
facts that Yorke was never intended for use in a stock quo¬ 
tation system such as is disclosed in Bumstead and that 
there is no patent including instructions of the reconstruc¬ 
tion proposed by the Patent Office. In the Yorke pat- 
127 cnt is disclosed what is known as a page printer, a 
printer for printing characters on a page in the same 

iter. 

of 
This 


general form as you find in the operation of a typewr 
Tn Yorke you have a type wheel which has two row 
characters, the upper and the lower case characters, 
type wheel 1 is mounted on a shaft la, which is driven 
through a friction clutch, and when you receive a selection, 
which will be determined by the setting of the code discs and 
the selection of the stop bar, the particular stop bar which is 
identified with the particular character, the selective posi¬ 
tion of the type wheel is determined. "When the stop bar is 
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selected, the rotative position of the type wheel is deter¬ 
mined and you will select the character to be printed. By 
the operation of the electromagnet 16 you will print that 
character on the page. 

I call particular attention to the fact that this type wheel 
1 has two rows, the upper and lower cases. In order to se¬ 
lect between those two cases, you must shift this type wheel 
shaft la longitudinally of its length; and, in order to do 
that, there are electromagnets, which, in response to a 
particular signal which is received on the circuit shown in 
the lower right hand corner, in Fig. 6, the shaft la is shifted 
with the type wheel 1 to present the upper or the lower 
case letters to the printing postion. 

Now let us refer to the action of the Patent Office. The 
Patent Office says Yorke does not disclose all of the ele¬ 
ments required for substitution in the Bumstead disclosure. 

Very well, notwithstanding the fact that Yorke does not 
disclose the arrangement for completing the circuits of 
Bumstead, we will remove the type wheel 1 from the type 
wheel shaft la and we will substitute for it a brush arm, 
which we saw in the Bumstead disclosure, this brush 
128 arm al. 

Now,i you will note that that brush arm al carries 
brushes a2 and aS. Now, also, according to the Patent 
Office, we will add to the Yorke disclosure a distributor, in¬ 
cluding segments a4 and ao. The shaft 21 of Bumstead is 
not moved longitudinally of its length, therefore the brushes 
a2 and a2 have constant pressure on the brushes and will, 
therefore, complete the circuits for the electromagnets C 
and C' in all of its positions. 

They say that, notwithstanding the fact that the Yorke 
patent has a type wheel shaft which is moved longitudinally 
of its length, we will put the brush arm al on this shaft la 
and rotate it to a position for determining the selection re¬ 
quired in Bumstead. They lose sight of the fact, your 
Honor, that this shaft la must be shifted longitudinallv for 
the required selections, to give upper and lower case charac¬ 
ters. Now, when this type wheel shaft la is shifted in re- 
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spouse to shift and unshift impulses, the brushes will be 
raised with the shaft and will no longer bear on the seg¬ 
ments a4 and no, and therefore circuits can not be completed 
through the magnets C and Co. Selection consequently |is 
not jjossible and quotations will not be displayed 

Again I call your attention to the fact that there is ab 
solutely no provision in the Yorke disclosure for operating 
the contacts art and a7. On that question the Patent Office 
says: True, Yorke does not make any provision for operat¬ 
ing the contacts art and a7; but can not the electromagnet Irt 
operate those contacts? There is no provision in Yorke 
for operating the contacts art and a7. There never 
129 was included in Yorke any provision for operating 
those contacts. 

On that point I should like to read from the testimony 
I believe the testimony speaks for itself. I believe there 


is 


no question as to the qualification of the expert who test i- 
fied in this case. He is a person of many years of experi¬ 
ence. He has taken out many patents in his own name. I 
believe, if my memory serves me correctly, he has some 81 
patents and there are some 35 applications still pending ::n 
the Patent Office. Accordingly, he is an expert in the art. 
I refer to the transcript: 

“Q. 94. Before the Board of Appeals of the United 
States Patent Office, the statement was made that the Bum- 
stead patent does not disclose an apparatus responsive :o 
equal length permutation code signals. A. That is correct. 

“Q. 95. From your knowledge of the Bumstead patent, 
would vou sav that is correct? A. Yes; that is correct. 

“Q. 96. Could apparatus responsive to equal length per¬ 
mutation code signals be incorporated in the structure of tllte 
Bumstead patent? A. I see no way in which this device 
could be incorporated in the permutation mechanism to 
make it operative. 

“Q. 97. Why not? A. The dials in this device, and all 
the mechanism, operate on an entirely different principle. 
The signals coming in are step-by-step, and each signal per¬ 
forms the same sort of an operation. In the applica- 
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130 tion in suit all the signals coming in form part of a 
permutation code, and it is only as a result of the 

entire group of signals that it is determined what function 
is to be performed, or what setting the dials are to take. 

“Q. 98. According to the system of the application in 
suit, a group of indicators is selected by a group of equal 
length permutation code intervals, and from this group the 
indicators to be operated are selected? Is that correct? A. 
That is correct. 

“Q. 99. Do you find a comparable condition in the dis¬ 
closure of the Bumstead patent? A. I do not. 

“Q. 100. I believe you have testified that the structure 
of the Bumstead patent is not a commercial structure. Is 
that true? A. That is true.” 

• * # i # # • * * * * 

“Q. 112. Is there any similarity between the disclosures 
of the Yorke patent 1,215,604 and the Bumstead patent 
1,114,578? A. None whatever. 

“Q. 113. Is there any reference in that Bumstead patent 
to the use of a mechanism or apparatus such as that dis¬ 
closed in the Yorke patent ? A. There is none. 

“Q. 114. Could, in your opinion, the structure of the 
Yorke patent be incorporated in the structure or the 

131 system of the Bumstead patent? A. It could not. 

“Q. 115. Would you expect that such a combination 
could be effected? A. Xo.’’ 

I call particular attention to this question and its answer: 

“Q. 116. Is it obvious to you, as a person skilled in the 
art of stock market quotation systems, of signal systems 
generally, and of printing telegraph systems, that the struc¬ 
ture of the Yorke patent could be embodied in the system 
of the Bumstead patent and provide an operative ap¬ 
paratus? A. Xo; it could not. 

“Q. 117. Does the specification of the Bumstead patent 
teach or instruct you in the use of a structure such as that 
disclosed in the Yorke patent for any or all of the mecha¬ 
nism of the Bumstead patent? A. It does not. 
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“Q. 118. Would you expect that the apparatus of tie 
Yorke patent could be adapted to the system of the Bum 
stead patent merely by mechanical skill? A. I would not 

It is particularly pertinent, your Honor, that I call yoiir 
attention to the cross examination of this witness, partic¬ 
ular reference being 1 made to XQ19G to XQ202, inelusiv 
appearing on page 95 of the transcript of proceedings: 

X-Q. 196. Xow, in the Yorke device, the shaft la is subli 
a shaft, is it not ? A. Except that it has a lonjti- 
132 tudinal motion. 

“X-Q. 197. And the longitudinal motion is to 
change from figures to letters and vice versa, is it not? ^. 
When printing. 

“X-Q. 198. Xow, I think you said one of the difficulties 
with connecting Yorke—connecting the Yorke device to¬ 
gether with the Bumstead device, was that in Bumstead you 
had to operate switches aO and a7. A. Y r es. 

“X-Q. 199. And on Yorke you had no means to do that? 
A. Y'es. 

“X-Q. 200. Now then, on the Yorke device you have the 
magnet 16, which is also termed printing magnet in Fig. 6. 
Xow, that magnet hammers the paper against the type, does 
it not, to print? A. Y r es. 

“X-Q. 201. Xow, don’t you think that one skilled in the 
art could use that relay to operate the contacts of Bum¬ 
stead rather than as a printing relay? A. Not without 
fundamental modifications of the printer.” 

And T call particular attention to this next question, the 
answer to which was solicited by the attorney for the Com¬ 
missioner of Patents. It was solicited from an expert iln 
the art, a person who had made many inventions: 

“X-Q. 202. Do you think that it would require invention 
to do that, to make that change? A. I do.” 

The Court: It comes down to this, that a Judge who Is 
not skilled in the art has to decide whether a man 
skilled in the art could make this modification, 
have never seen the logic of that position. 


133 
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Argument on Behalf of the Defendant 

Mr. Mackey: I think we can arrive at this question, your 
Honor, by looking first at Bumstead, to see just what he 
does not have that is found in this group of claims, that 
is claims 144 to 149, inclusive, and 152 and 169. 

Bumstead discloses a stock quotation system and he has 
a printing telegraph. He does not show it on his drawing. 
As a matter of fact, it was so old he does not think it neces¬ 
sary. Tliis printing telegraph was a step-by-step arrange¬ 
ment. It was not a permutation code telegraph. That is 
where all the argument arises. 

Bumstead in his disclosure, page 7, first column, says, 

line 26, that in Fig. 1 “21 designates the shaft which bears 

the type wheel of an ordinary printing telegraph receiver” 

—an ordinary printing telegraph receiver. Further down 

in the same column he savs he does not think it necessarv to 

* • 

illustrate it because it is so old. At that time he did 
134 not have a permutation code printing telegraph re¬ 
ceiver. iHe only had the step-by-step arrangement. 
Now, later, along comes Yorke and supplies the one missing 
element. He has a printing telegraph receiver; he does not 
have the step-by-step receiver; he has the new one, the per¬ 
mutation code signal telegraph receiver. He has the same 
shaft. This i^ a substitution of an element shown in one 
reference for an element that is fully disclosed in the other 
reference. All we have to do is, instead of the step-by-step 
receiver disclosed by Bumstead, to use a permutation code 
receiver disclosed by Yorke. We do have to make a few 
changes. And the expert, who is also the applicant in this 
case, and we would assume a little prejudiced, that is, about 
the extent of his testimony as to how much invention is re¬ 
quired, has said that he can not make those changes. 

How much have we got to do? 

There was a!n argument in the trial brief, which has since 
been dropped, that Bumstead shows only 26 segments and 
that you would have to have 27 segments. That was argued 
for a while and that was dropped. 


Now, we haven't anything to work those relays; but we 
have a relay in Yorke with which to strike the paper. Any 
one skilled in the art, instead of doing that, could put a con¬ 
tact in the relay to work the electrical circuit. The relay is 
in Bunistead. You have got to have something to work ::t. 
What else than the printing magnet is to work it at the 
proper time ? They say at times it will be moved out of con¬ 
tact and no operation will be obtained. That will, of course, 
occur if we have the circular disc as in Bunistead, 
135 if the shaft moved up the contact, it might—I su¬ 
nlight—move away from the disc. If we had enough 
spring pressure it still would remain in contact. They say 
that still requires invention. It seems to me that it would 
be perfectly simple to put the contacts on both sides, <to 
that the contact on the lower side would be used for the 
figures and the contact on the upper side for the letters, or 
we could use the drum selector. After all, there is no in¬ 
vention involved. 

Look at the testimony of the expert witness, the various 
things that he can’t do. Then look back in his own case. 
In his own case, after he filed, he found that he had a so- 
called sneak circuit. So what did he do at that time without 
invention? He had to make an addition of two electrica 7 
selectors. He had to put them in and cross out old connec¬ 
tions, some twenty-odd connections. At the same time he 
found he had to make a whole series of relays. That was 
a task for one skilled in the art. Anyone skilled in the art 
could do that. 

Now, when he arrives at the combination of Bunistead and 
Yorke, he can’t do the simplest thing. I am not an expert 
in the art, but it seems to me that it would be one of the 
easiest combinations I have seen, to make between Bum- 
stead and Yorke. There is very little to change and those 
changes could be made bv anvone skilled in the art. There 
has never been any suggestion made to any of the plaintiff s 
experts, and they have a large company, asking any of thos|e 
experts to apply the device and see what they could do. 
That is all the testimony of this expert witness, look- 
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136 ing at these things and saying he can not do this and 

can not do that. It is verv easv to sav vou can not do 

• * • • 

a thing—if you don’t want to do it. 

1 think in this case there is an obvious combination and 
that these claims are unpatentable over that combination. 

Further Argument on Behalf of Plaintiffs 

********** 

On the question of the 27 segments of Bumstead and the 
26 positions of Yorke, it is particularly significant to refer 
to a decision by the Examiner of Interferences in Interfer¬ 
ence Xo. 62,023, which was affirmed by the Board of Ap¬ 
peals of the Patent Office, wherein it was held that to add an 
additional permutation code bar to a well known form of re¬ 
ceiving printer involved invention, and that it was not with¬ 
in the realm of mechanical skill. That shows your Honor 
the position of the Patent Office. In one case they say that 
it involves invention to make the change; and in a case such 
as we have here you can take the combination of two dis¬ 
closures and modify and combine—we don’t care whether it 
operates and don’t know whether it operates. They merely 
say the combination operates. 

III. 

APPELLANTS’ EXHIBIT NO. 1. 

155 This invention relates to selective signalling sys¬ 
tems, and is particularly adapted to the selective con¬ 
trol of remotely disposed stock and commodities quotation 
boards from a central dispatching station, although the 
various combinations, sub-combinations and elements are 
not limited to such uses. 

The recent development of high speed tickers, has ren¬ 
dered the arrangement heretofore in use in which the quo¬ 
tations received from the transmitting station are posted 
manually by attendants impractical and entirely inadequate 
to keep pace with the increased volume of business now 
being transacted. To handle this large volume of business, 
automatic means are necessary which will indicate the quo¬ 
tations just as the quotations are received, independently 
of any manual operation by an attendant. 
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Accordingly, a primary object of this invention is to pit 


ns 

al 

e. 

Ids 


or 


el 

di¬ 


vide a selective signalling system for indicating quotatio 
at a plurality of remote stations under control of a centi 
dispatching station which is simple, reliable and accura 

Another object of this invention is to provide metho 
and apparatus for performing remote control, distributing, 
indicating and like operations adapted to the remote auto- 
matic indication and recording of stock quotations and oth 
selective control uses. 

A further object of the invention is to provide novel iiu|li- 
cating and recording methods and apparatus. 

Still another object of this invention is to provide no\j 
circuit arrangements to selectively operate a plurality 
indicators individual to items to be indicated. 
lbG A still further object of this invention is to pro¬ 
vide novel svnehronizing means for selective and au- 

tomatie remote control systems. 

* 

Further objects of this invention are to provide nov 
transmitting, selecting, and receiving equipment in tele¬ 
graph systems, and which are especially adapted for aut 
matic distribution of stock and like quotations. 

Other objects of this invention are such as will be 
tained bv utilization of the combinations and sub-combinl 
tions as set forth hereinafter in the various independent 1 
lations to which they are applicable, and as defined by t' 
appended claims. 

In the drawings: 

Fig. 1 is a schematic outline of one embodiment of this 
improved remote control as applied to a stock quotation di 
tribution system. 

Fig. 2 is a front view of one embodiment of a single sto|*k 
indicating unit. 

Fig. 3 is a circuit diagram of the transmitter and kdw 
board mechanism for use in the preferred embodiment pf 
this invention. 

Fig. 4 is a detail view of an improved key board showing 
a lock therefor in the normal position. 

Fig. 5 is a detail view of the key board shown in Fig 
with the lock shown in the released position. 
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Fig. 6 is a detailed view of tlie restoring mechanism for 
the lock on said key board. 

Fig. 7 is a fragmentary top view of said key board. 

Fig. 8 is a diagrammatic view illustrating codes employed 
in the preferred embodiment of this invention. 

Figure 9 is 1 a diagrammatic view of an automatic tape 
transmitter and the transmitting circuit therefor for use in 
a modified form of this invention. 

Figure 10 is a partial top view of said automatic tape 
transmitter showing the perforated tape. 

Figure 11 ifc a detailed view of the tape feed mechanism 
for said tape transmitter. 

Figure 12 ik a detailed view of a single group of control 
levers employed in said tape transmitter. 

Figure 13 is a schematic view of a receiving distributor 
utilized with this invention. 

Figure 14 is a circuit diagram of the translating relavs in a 
preferred form of receiving circuit for this invention. 
157 Figure 15 is a circuit diagram of a stock selector 
and also of a form of indicator control circuit for use 
in the invention. 

Figure 16 is a circuit diagram of receiver including the 
receiving distributor for step by step indicators utilized 
in a modified form of the invention. 

Figure 17 shows a circuit diagram of the translating cir¬ 
cuits for step by step indicators. 

Figure 18 shows the circuit diagram for the step by step 
indicators. 

Figures 19 and 20 are fragmentary views showing the pre¬ 
ferred forms 'of step by step type indicators for the inven¬ 
tion. 


Figure 21 is a circuit diagram of selectively operated 
stock tickers for use in the stock quotation system. 

Figure 22 is a fragmentary view of the tape with records 
on it made by a selected stock ticker. 

Figure 23 is an arrangement of the sheets of drawings 
showing a complete key board system. 
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Figure 24 is an arrangement of the sheets of draw¬ 
ings showing a complete automatic tape system. 

Figure 25 is an arrangement of the sheets of drawings 
showing a complete sending and receiving circuit with step 
by step indicators, key board transmission and circuit for 
selectively operated recording printers. 
*#***#•#*• 

Figures 37 to 40 show the detail mechanism for operating 
the selector bars in the preferred form of the invention. 

Figure 41 shows the detail of the mounting for a stock 
unit. 

159 Figure 42 is a fragmentary plan view of the pre¬ 
ferred form of stock selectors. 

Figure 43 is a perspective view of the stock selectors 
shown in figure 42. 

*##*##**«• 

General Description of the Potts System 

A preferred embodiment of the system employed in car¬ 
rying out the invention is disclosed in figure 1 in which a 
transmitter 1, for generating code combinations of impulses 

is electricallv connected over the conductor 2 to a series of 
* 

transmitting or repeating relays 3 to 7, provided with indi¬ 
vidual armatures 8 to 12 respectively operating between i n¬ 
dividual pairs of contacts 13 and 14. Although, as shown, 
polar relays are employed, it will be understood that these 
relays may be of any preferred construction. 

Contacts 13 are all multipled over the conductor 15 ar d 
extend through resistance 16 to the negative side of a source 
of energy 17 which is grounded at 18. The contacts 14 are 
similarly multipled and connected over conductor 19 
through the resistance 20 to the positive side of a source <bf 
power 21 grounded at 22. The resistances 16 and 20 pre¬ 
vent excessive flow of current over these conductors in the 
event of any short circuit or other trouble on the signalling 
line. 
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Each of the armatures 8 to 12 is connected to an individ¬ 
ual signalling line such as lines 23 and 24 each of which ex¬ 
tends to a receiving set as will be described herein- 
160 after. These receiving sets may be remotely disposed 
with respect to the transmitter station or at some ad¬ 
jacent point, this depending on the desired location of the 
stock quotation boards to be operated. 

It will be clear from the above description that those arm¬ 
atures 8 to 12 which are in engagement with their upper 
contacts 13 complete circuits from the negative side of the 
source of energy 17 to their individual signalling lines and 
those armatures in engagement with their lower contacts 
14 complete circuits from the positive side of the source of 
energy 21. In the present case, this source of energy is 
shown as two direct current generators, although it is under- 
stood that auv other well known source of energv as for 
example a storage battery may be utilized and that the con¬ 
nection may be made to either side of the battery with a 
grounded tap at the center as is well known in the signalling 
art. 

When the transmitter shown diagrammatically at 1 is op¬ 
erated. each of the transmitting relays 3 to 7 will be oper¬ 
ated in accordance therewith for operating their armatures 
between contacts 13 and 14. A code is aceordinglv trans- 
mitted bv each of these transmitting relavs. Thus, for ex- 
ample, as the armature 8 is successively operated, in accor¬ 
dance with the code generated by transmitter 1, contacts 13 
and 14 will variable associate the sources of negative and 
positive energy 17 and 21 to the line 23 with which the arma¬ 
ture 8 is associated and aceordinglv code combinations of 
impulses will be transmitted thereover. Similarly transmit¬ 
ting relay 7 will operate its armature 12 to transmit the 
same code over signalling line 24. 

The line 23 extends to a plurality of receiver and distribu¬ 
tor mechanisms 27 to 20 located at a station 31, which sta¬ 
tion either may be local with respect to the transmitter 1 or 
at some point remote therefrom. In the present in- 
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161 stance, these distributors are assumed to be local and 
accordingly no repeater is interposed between the 

line 23 and distributors 27 to 29. The receiving mechanisms 
27, 28 and 29 diagrannnatically shown are, as will be de¬ 
scribed hereinafter, arranged to receive the code combina¬ 
tions of impulses transmitted over the line 23 and distribute 
them to selecting mechanisms. Although these distributors 
are shown connected in series, it will be understood that a 
parallel connection may be used if desired. As shown, the 
distributor 27 is connected over the conductor 32 to selector 
mechanisms 33, 34, and 35. Each of the selector mechanisms 
33 to 35 is individual to a stock quotation board section 36, 
37 and 38 respectively. In the present embodiment, these 
stock quotation sections are shown made up of 48 stock units 
or items 39, six being arranged horizontally and eight ver¬ 
tically in each unit. Each of these units 39 represents an 
item, the quotation of which is to be indicated and as will be 
described in detail hereinafter, comprises indicators made 
up of numerals. 

As will be described in more detail hereinafter, the im¬ 
pulses distributed by the receiver and distributor 27 selec¬ 
tively operate the selector mechanism 33 which in accor¬ 
dance with the received code selects one of the units 39 for 
operating the indicators thereon. As will be understood by 
those skilled in the art, the selector 33 is arranged to oper¬ 
ate in response to those codes for making the necessary se¬ 
lections in the section 36, whereas the selector 34 will oper¬ 
ate in response to different codes to make the selection of 
the units in section 37 and so on. Thus although all of the 
selectors 33 to 35 will operate in response to the signals re¬ 
ceived over the line 23 through the receiver and distributor 
27, only one of these will be effective in response to any one 
code for making a selection in this particular section. 

162 In addition to operating the indicators in sections 
36 to 38 the receiver and distributor 27 is also con¬ 
nected over the conductor 41 to the selector 42 individual to 
the section 43. As will Ire clear from the above in each lof 
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the sub-stations there may be one or more sections of quota¬ 
tion boards 36 to 3S and 43 each of which comprises any de¬ 
sired number of stock units or items. It will be understood 
that any number of boards may be employed, some provided 
with a larger number of units and others with a smaller 
number of units and still others comprising only a single 
unit. Any combination of items may be placed on each of 
the boards bv nierelv arranging the selector in accordance 
therewith as will be described in more detail hereinafter. 

As shown in figure 1, the receiver and distributor 27 is 
also connected! over the conductor 45 to a printing magnet 46 
which controls a printing mechanism 47 of any well known 
type for printing on a tape 4S. As will be clear, the magnet 
46 is operated selectively in accordance with a code trans¬ 
mitted over the conductor 45 from the receiver and distribu¬ 
tor 27 to record the stock quotations which are indicated on 
the stock quotation board. 

Similarly each of the other receivers and distributors 2S 
and 2b connected in series with distributor 27 operate in 
response to codes received over line 23 for operating indica¬ 
tors and printers connected thereto as shown in connection 
with distributor 27. 

It will be clear from the above that the other relays 4 to 7 
similarly operated under control of the transmitter 1, may 
be connected through their armatures 9 to 12 over individual 
conductors to remote points where similar receivers and 
distributors are located for distributing the impulses 
163 to selectors operating similar stock quotation indica¬ 
tors. Thus for example, the armature 12 of the trans¬ 
mitter relay 7 is shown connected over the conductor 24 to 
the receiving and repeating relay 52 at a remote station 53. 
Armature 54 of relay 52 operating between its upper and 
lower contacts connected to the negative and positive side 
of a source of power, is connected over conductor 55 to a 
distributor 56 similar to distributor 27 located at station 31. 
A conductor 57 is shown connected to the distributor 56 and 
to a selector mechanism 58 associated with the stock quota- 
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tion section 59 for selecting the indicators 39 thereon in ac¬ 
cordance with the code received bv the distributor 56. A 
second distributor 61 in parallel with distributor 56 over 
line 55 is connected over conductor 62 to a selector 63 |or 
operating the indicators 39 in a section 64. 

In the above description, a general diagrammatic circuit 
diagram of the system is described none of the details of the 
mechanism being specifically shown. As will now be clear, 
the transmitting arrangement, with the relays 3 to 7 and 
the generators 17 and 21, are located at the principal office 
or master station which might be in the telegraph office or 
in the stock exchange itself. From this station, there radi¬ 
ate a number of conductors such as 23 and 24, the former of 
which may extend to receiving equipment 27 to 29 located in 

the same citv as the master station 1. 

» 

The receiving apparatus 27 may control any number of 
boards, a large board with a great many sections 36 to 38 
and a small board with few sections 43, the latter possibly 
for use of a specialist. There may be also operated from the 
receiving apparatus 27, stock tickers for printing the quo¬ 
tations of anv stock or selected list of stocks. 

164 The conductor 24 may extend to a distant c*:tv 
where a similar series of broker’s offices may have 
boards which are controlled from the central office.l. Any 
sort of net work may be built up in this manner covering the 
entire country so that all the boards and selective tickers 
for a given exchange may be operated from a single trans¬ 
mitting point. 

One method contemplated for operating such a system, is 
to have one or more editing operators who will use a stand¬ 
ard ticker tape, designating the “high” “low”, etc. This 
tape will then be passed to the sending operator or opera¬ 
tors, who will transmit the designations indicated. It will 
probably be desirable or essential for this operation and for 
monitoring purposes, to provide the complete board in the 
central office for the guidance of the editing operators. 
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Transmitter 

A detailed description of the transmitter key board, re¬ 
lay, transmitter distributors, selector and item indicators 
making up one complete circuit of this system will now be 
given. 

The key boai*d mechanism 1, figure 3, comprises eight sets 

of kev board sections 71 to 78. Kev board sections 71 to 73 
• • 

each comprise 1 a complete set of standard telegraph type¬ 
writer key levers 70, one for each letter of the alphabet. 
Key board sections 74 to 76 each comprise ten key levers 
81 one for each of the ten digits from 0 to 0. The key board 
section 77 comprises seven key levers 82 one for each of 
the fractions from Vs to Vs and an extra blank key lever 
83 for the start operation as will be described more fully 
hereinafter, and the key board section 78 comprises four 
key levers 84 to 87 one each for closing, opening, high and 
low respectively. 

These key board sections may be of any well known 

165 construction in which the levers operate contacts in 
various 1 combinations in the manner shown in the 

patent to Pottk 1,290,608 issued April 8, 1919, or the patent 

to Kleinschmidt, 1,567,392 issued December 29, 1925 for 

generating code combinations of impulses although it will 

be understood that these are cited as illustration and that 

anv other transmitter such as the kevboards used for call 
• • 

indicators in automatic telephone exchanges may be utilized 
if preferred. 

In the illustrated embodiment the key levers 79 on 

166 key board 71 selectively operate five contactors 91 
between contacts 92 and 93 in various combinations. 

As described in the patents referred to above, each key 
lever 79 will operate these contactors in individual com¬ 
binations. 

Contacts 92 are connected in multiple over conductor 94 
to the negative side of the source of energy 95 and through 
a resistance 96 to ground at 97. Contacts 93 are connected 
in multiple over a conductor 98 to the positive side of the 
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source of energy 09 connected through a resistance 100 to 

C? i' c* 

ground at 101. As shown in the drawings, the key levers 
on the second and third kev boards 72 and 73 control five 
similar contactors 91 operating between contacts 92 and 93. 
These are operated in the well known manner in various 
combinations in accordance with the particular key lever 
depressed for closing various combinations of circuits from 
the sources of energy 95 and 99 to a distributing mechanism 
to be later described. 

The levers 81 on the fourth key board 74 comprising the 
ten digits, selectively control four contactors 105 operating 
between contacts 106 and 107. These contacts are connected 
in multiple and to the sources of power 95 and 99. Uiion 
depression of any one of the key levers SI in the key bank 
74, combinations of four of these contacts are closed and 
as is well known in the art provide sixteen different com¬ 
binations of impulses in accordance with the key levers de¬ 
pressed. Inasmuch as there are ten key levers in this bank, 
it will be clear that the number of code combinations avail¬ 
able are in excess to that necessary. The same is true of 

the kev banks 75 and 76. The kev bank 77 similarly con- 
* * » 

trols combinations of three contactors for providing the 

necessary seven codes for the fractions and kev levers S4 
% • 

to 87, each control one contactor 105. 

167 Associated with the banks of kevs 71 to 78 are un- 
locking magnets 111 one individual to each of the 
banks. Upon operation of a key lever 79 in the bank 71 
a locking mechanism, to be described, operates to lock the 
operated key in position and lock the remaining levers on 
the bank against operation. The magnet 111 associated with 
the bank operates immediately after the transmission 
the code controlled by the operated key for releasing 
operated key from its operated position and releasing 
other levers to permit operation of any one thereof. r . 
arrangement prevents the operation of more than one 
during the transmission of an individual code signal. 

The details of this latching mechanism are 
figures 4 to 7 to which reference will now be had. As s 




106 


each of the key levers 79 is pivotally mounted on a pin 11*), 
and is provided with downwardly projecting; lugs 116 on the 
under surface thereof. As will he understood by those 
skilled in the 'art, various combinations of these lugs are 
provided on each key lever, these lugs coacting? with levers 
117 pivoted on pins 118 and operating? the contact closers 
such as 91 between their contacts 92 and 93. In response 
to the operation of key lever 79 shown in Figure 4, two 
of these lever arms 117 are operated to in turn operate the 
contact closers 91 associated with them from contact 92 
with which they are normally associated to their opposite 
contacts 93. Similarly each of the other key levers operate 
individual combinations of the levers 117. 

Extending? mnvardlv from each of the kev levers 79 is a 
curved lug? member 121 provided with a horizontal section 
122. As shown in Fig?ure 4 the horizontal section 122 ex¬ 
tends a distance insufficient to normally engage universal 
member 123 of a locking? lever 124 when all the key levers 
79 are in unoperated position. Lever 124 is pivoted 
168 on pin 125 suitably mounted on the frame work of 
the key board and has secured thereto one end of a 
spring? 126 the other end of which is secured to the frame 
work. The universal member 123 extends adjacent all of 
the lugs 121 on the levers 79. 

Spring? 126 normally maintains the lever 124 in engage- 
ment with the latching? lever 127, pivotally mounted on the 
pin 128 suitably carried in the frame and is normally urged 
into engagement with the locking? lever 124 by the spring? 
129, one end of which is secured to the extension 131 of the 
locking? lever 127 and the other end to the frame work. The 
locking? lever 127 is provided with an extension 132 on 
which is carried a universal member 133 extending? beneath 
all of the key levers 79. 

Under normal conditions with all of the key levers in a 
non-operated position, the spring? 129 maintains the uni¬ 
versal member 133 in engagement with the lower sides of 
all of the key levers 79. In that position the latching lever 


127 is in engagement with the lever 124 and acts against 
the tension of spring 126 to maintain the universal member 

123 just out of engagement with the horizontal extension 
122 of the lug 121 of each of the key levers 79. Upon the 
operation of any one of these key levers, the universal 
member 133 is pushed downwardly as shown in Figure 5 
and the locking lever 127 is rocked against the tension of 
spring 129 until it disengages the lever 124. The spring 126 
thereupon rocks the lever arm 124 about its pivot 125 mov¬ 
ing the universal member 123 to the position shown in figure 
5 in operative relation with the horizontal extension 122 
of each of the lugs 121 on the key levers 79. These nen- 

operated levers 79 are now locked against operation 
169 by the universal member 123 and the operated lever 

is locked in position. 

As shown in figures 6 and 7 restoring or unlocking mag¬ 
net 111 is provided with an armature 134 rotatable with pin 
125 on which it is mounted. Upon energization of the re¬ 
storing magnet 111 in a manner to be described, its arma¬ 
ture 134 is rocked to in turn rotate pin 125. Latching lever 

124 is thereby rotated in a clockwise direction restoring 
it to its normal noil-operated condition, in turn restoring 
the operated key lever and conditioning the other key lev 
for operation. 

Referring again to figure 3, it will be noted that each 
of the contact controllers 91 is connected over conductors 



such as 141 individual thereto to individual segments 142 
on the distributor 143. Distributor 143 comprises a first 
section composed of a segmental ring 144 and a solid ring 
145 bridged by brushes 146 and 147 and a second section 
comprising a segmental ring 148 and a solid ring 1^49 
bridged bv the brushes 150 and 151. 

The first segment 153 on ring 144 connected to the nega¬ 
tive side of a battery is a stop segment and the second 
segment 154 connected to the positive side of a battery is 
a start segment. The next fifteen segments on ring 144 are 
connected to the fifteen contact controllers 91 on the first 
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three key banks 71 to 73, the succeeding twelve segments 
are connected to the contact controllers 105 of the key banks 
74 to 76, the next three segments are connected to the con¬ 
tact controllers on the key bank 77 and the next four seg¬ 
ments are connected to the contact controllers on the key 
bank 78. The lowermost segment on ring 144 cooperates 
with the start and stop segments 153 and 154 as will be 
described in connection with the completed systems. The 
solid ring 145 is connected to a signalling line 
170 155 extending to a receiving apparatus for transmit¬ 

ting the code combinations generated by key boards 
71 to 78 thereto. 

By this arrangement for each cycle of operation of this 
giant start-stop distributor, there is transmitted three let¬ 
ter characters, three numbers, a fraction, and a control 
signal. It vjrill be noted that the same combination of im¬ 
pulses may be used for a letter, for a number and for a 
fraction, and instead of determining which character is de¬ 
sired by a shift signal, this is determined by the position 
of the combination with respect to the start impulse. 

The ring 148 is provided with eight segments 156. Each 
of these segments 156 is so positioned with respect to the 
preceding five segments on the segmental ring 144 that the 
brushes 150 and 151 pass thereover when in rotation, im¬ 
mediately after the brushes 146 and 147 have moved over 
these five segments. The first segment 156 is connected 
over the conductor 159 to the electro magnet 111 associated 
with the first bank of keys 71. Similarly each of the other 
segments on ring 14S are connected to the associated mag¬ 
nets 111. The solid ring 149 is connected to the positive 
side of a source of energy. When the brush 150 wipes over 
the segment 156 a circuit is completed through the electro 
magnet 111 indicated which upon energization restores the 
latching mechanism as described in connection with figures 
4 to 7 for permitting the restoration of the key levers. 

• ••••••**# 
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As shown, the arm 161 is normally latched against ro¬ 
tation by a latching armature 191 pivotally mounted on the 
frame 192 of the electro magnet 193. When the electro 
magnet 193 is energized in a manner to be described, it 
moves armature 191 from engagement with the arm ^61 
and releases the latter for rotation. The electro magnet 
193 is connected over the conductor 194 to a contact con¬ 
troller 195 on the key bank 77. This contact is as described 
above, arranged to be closed upon the operation of any 
one of the key levers 82 or blank lever 83 on bank 77. 

The operation of the key board transmitter will now be 
described. In order to transmit a quotation of a 
173 particular item, the operator first depresses a key 
bar on each of the first three kev banks 71 to 73 for 
transmitting a code to select the indicator individual to he 
particular item for which the quotation is to be transmitted. 
As will be described hereinafter this code when received 
at the receiving station will select the indicator individual 
to the particular item desired. The operator will also de¬ 
press one of the key bars on each of the banks 74 to 76 which 
will transmit codes individual to the digits making up he 
quotation for the selected item. One of the levers 82 on :he 
bank 77 will also be operated to transmit a code for :he 
fraction in the quotation and a key lever on bank 78 will be 
operated to transmit a code indicating whether the quota¬ 
tion is close, opening, high, low or last. As has been de¬ 
scribed in detail above, ujDon the depression of any key 
lever in banks 71 to 78 the other key levers in each of these 
banks are locked from operation and the depressed key 
levers are locked in operated position. 

Depression of any key lever 82 closes the contact 195. It 
will be understood that the blank lever S3 need only be de¬ 
pressed in the event that a fraction code is not to be sent. 
Inasmuch as the closing of contact 195 starts the distrib¬ 
utor, the key on this bank should be the last one operated. 
As a result of the closing of contact 195 a circuit is com¬ 
pleted from ground through the contact 195 and over con- 
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iluctor 194 through the winding of electro magnet 193 and 
to the positive side of a battery. The electro magnet 193 
upon energization operates its armature 191 releasing the 
arm 1(51 for rotation. The arm 161 is thereupon driven by 
the motor 16S through the meshing gears 166 and 164 and 
through the friction clutch 162. With the brushes resting 
on the stop segment 153, current from the negative 
174 side of the source of energy connected to this segment 
flows over the line 155. As the brushes 146 and 147 
move to the next or start segment 154, positive battery is 
connected to the line 155 from segment 154, brushes 146 
and 147 and ring 145. As will be described hereinafter, this 
current will function to release a distributor located at the 
receiving end of line 155 which is similar to the distributor 
described above. 

As the brushes 146 and 147 rotate over the first five seg¬ 
ments 142, a code is impressed upon the signalling line 155 
in accordance: with the positions of the contact controllers 
91 operated by the depression of a key lever 79 on the bank 
71, the impulses being transmitted from the source of en¬ 
ergy 95 or 99 in the well known manner. As the brushes 
146 and 147 move over the next five segments a similar code 
is transmitted in accordance with the contact controllers 
operated on the bank 72 and the same is repeated during 
the next five Segments in accordance with the contact con¬ 
trollers operated on bank 73. These three code combina¬ 
tions of five impulses, each comprising, in the arrangement 
shown, negative and positive impulses select an indicator 
individual to an item at the receiving station as will be 
described hereinafter. As the brushes 146 and 147 wipe 
over the next four segments, a code is transmitted compris¬ 
ing a combination of four impulses individual to a digit 
which in turn will operate the selected indicator at the re¬ 
ceiving station to indicate the unit digit. The same occurs 
during the n(?xt two groups of four segments, the codes 
transmitted being determined in accordance with the con¬ 
tacts operated on the key banks 75 and 76 and operating 
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the selector indicator to display the tens and hundreds 
digits of the quotation. During the next movement of the 
brushes over the next three segments, codes of three 
175 impulses individual to a fraction value is transmit¬ 
ted. As the brushes 14G and 147 wipe over the ne 
four contacts, a signal is transmitted in accordance wi 
the depression of a key lever on the bank 78 to indica 
the type of quotation which has been transmitted. 

Rotating with the brushes 146 and 147 are the brushes 
150 and 151. As described above, when the brush 150 en¬ 
gages the segment 15G, a circuit is completed for the elec¬ 
tromagnet 111 associated with bank 71, the circuit extending 
from ground through the winding of electro magnet 111 and 
through the segment 156, brushes 150 and 151 to ring 149 
and positive side of battery. This circuit, it will be noted 
is completed immediately after the code generated on bank 
71 has been transmitted by segmental ring 144, the segment 
156 being positioned so that brushes 150 and 151 do not 
wipe thereover until brushes 146 and 147 have wiped over 
the first five code segments in ring 144. 

Upon energization of the magnet 111, the locking mech¬ 
anism 124, figures 4 and 5, is rocked about its shaft to re¬ 
lease the locked operated key bar on bank 71 and also con¬ 
dition the other noil-operated key bars for operation. The 
operator is thus able to operate another one of these keys 
for the next quotation to be sent without waiting until a 1 
of the characters for the preceding quotation have been 
sent. 

It will be clear from the above description that the ap¬ 
paratus at the transmitting station is normally in a non- 
operated condition and that upon the operation of key 
levers in banks 71 to 78 including the key lever 83 on bank 



77, the distributor 143 is released to make a single revc 
lution during which time the codes, as described above, ar 
successively transmitted over conductor 155. 
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176 Receiver 

The maimer in which the various item indicators are se¬ 
lected at the receiving; end of the line 155 in accordance 
with the codes transmitted and then operated to indicate the 
quotations of the item will now be given, in connection with 
figure 13, and figures 37 to 43. 

Connected in the signalling line 155 is a line receiving 
relay 201, figure 13, responsive to the impulses transmitted 
over the line 155. Relay 201 is provided with an armature 
202 operating between two contacts 203 and 204 connected, 
respectively, to the negative and positive sides of a source 
of energy. Armature 202 is connected over a signalling line 
205 to a solid ring 206 of a distributor 207. 

The distributor 207, in addition to the ring 206 as de¬ 
scribed above, is provided with a first and second segmental 
ring 208 and 209 both of which are bridged with the solid 
ring 206 by brushes 211, 212 and 213. The first segments 
on rings 208 and 209 are stop segments on which the brushes 
are normally held at rest. The next fifteen segments of 
ring 209 are connected over conductors such as 216 to mark¬ 
ing impulse selector magnets 217 (figure 15) the opposite 
terminals of which are connected to the negative side of 
battery. Similarly, the corresponding fifteen segments on 
ring 208 are connected over conductors 219 to spacing se¬ 
lector magnets 220, the opposite terminals of which are 
connected to the positive side of battery. A similar pair 
of magnets, it will be understood, is connected to each of 
the other next fourteen segments on each of the rings 208 
and 209. In response to a marking impulse, the marking 
magnet connected to the segment of ring 208 over which 
the brush 212 is at that instant rotating is energized, and 
if a spacing signal is received, the spacing magnet con¬ 
nected to segment on ring 209 over which the brush 213 
is at that instant rotating is energized. 

177 The 1 succeeding fifteen segments 221 on the dis¬ 
tributor ring 209 are connected over conductors such 

as 222 to receiving relays 223, Fig. 14. The receiving relays 
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ill turn control the energizing circuits for group of relays 
224 comprising relays 225 to 239 which, as will be described 
hereinafter, are arranged in pairs to control the direction 
and intensity of current flow through associated indicators 
bv means of the resistance elements. 

The next four segments 241 on the segmental ring 209 
are connected over conductors 242 to the receiving relays 
243 which, in turn, control the circuits for the group of 
relays 244 to 247, Fig. 14, the operations of which will be 
described more fully hereinafter. 

The distributor 207 comprises, in addition to the ring's 
described above, a solid grounded ring 251 and a segmental 
ring 252 bridged bv brushes 253 and 254. A segment 255 
located near the lower end of the segmental ring 252 is 
connected over a conductor 256 to a magnet 257 which con¬ 
trols the rotation of a second distributor 258. 

The distributor 258 comprises a segmental ring 261 and 
a solid ring 262 bridged by two brushes 263 and 264. The 
segments 265 on the segmental ring 263 are connected in 
multiple to the conductor 266 which completes a circuit for 
a restoring magnet 267, Fig. 15, which, as will be described, 
restores the previously set up selection of an item in prep¬ 
aration for the selection in accordance with the new cod|e. 
The segments 268 are multiplod over conductor 261) foi 
completing the final indicator circuits, conditioned by the o > 
oration of relays 225 to 239. in accordance with the received 
code combination as will be described more fully herein 
after. 

178 In addition to the two rings described above t 
distributor 258 comprises two rings 271 and 2 
bridged by brushes 273 and 274. The ring 272 is contig¬ 
uous and is connected to the positive side of battery. Rin 
271 comprises segments 275 and 276. Segment 275 is con 
nected over the conductor 277 to the operating magnet 278 
Fig. 15, which as will be described in detail hereinafter re¬ 
leases a selected selector bar individual to a set of item 
indicators. The segment 276 is connected over the condu 
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tor 279 which completes circuits for operating’ relays 225 

to 247 in accordance with the operation of relays 223 and 

243. As will appear more fully hereinafter, this provides 

an overlap between the receiver relays and item indicator’s 

operation. The ring 271 also has a large sector portion 280 

connected over a conductor 281 to the armatures of relavs 

• 

225 to 239 and which cooperates with segments 268 and con¬ 
ductor 269 for completing the circuits for variably operat¬ 
ing the selected indicators. 


By means of power supplied by motor 289, the arm 282 
carrying the brushes of distributor 207 tends to rotate. 
Normally however, arm 2S2 is prevented from rotating by 
armature 295 of start magnet 296 which is electrically con¬ 
nected to the first segment on ring 209. Armature 295 is 
pivoted to the frame 297 of the magnet 296 and is normally 
held in retracted position by spring 298 one end of which 
is secured to the armature 295 and the other to the frame 


297. With the armature in retracted position, it is in the 
path of arm 282 and locks the latter from rotation. As will 
he described, the start impulse received over line 155 ener¬ 
gizes magnet 296 to release arm 282 for rotation. 

Similarly the brushes 263, 264, 273 and 274 of distrib¬ 
utor 258 are carried on an arm 301 which is driven bv motor 
289 through a friction clutch 302 with which it is forced into 
operative engagement by spring 303. The arm 301 is nor¬ 
mally latched! against rotation by armature 304 pivotally 
mounted on the magnet framework 305 of magnet 257 and 
normally held in retracted position by spring 306. 
180 As in the case of armature 295, the armature 304 
when in retracted position is in the path of arm 301 
and therefore prevents the latter from rotating. Magnet 
257 is energized over a circuit including conductor 256 to 
release arm 301. 


The operations of the selector magnets will now be given 
in connection with figures 37 to 40, 42, 43. From the fore¬ 
going, it will be clear that there are fifteen pairs of selector 
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magnets 217 and 220, each associated pair being connects 
to oppositely disposed segments on rings 208 and 209. On 
live such marking magnets 217 and only one of the spacii 
magnets 220 are shown in figure 43 for convenience. 

The group of marking magnets 217 are mounted on 
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frame work 311 on which are pivotcdlv carried armatures 
312 arranged in slots 313 and normally held in non-operated 
retracted position by individual springs 314 one end of 
which is secured to the armature and the other end to tl 
frame work. The spacing selector magnets 220 are sim¬ 
ilarly mounted on a frame work 315 on which are pivotal 
mounted in slots 316, armatures 317 individual to the mag¬ 
nets 220 and normally held in retracted non-operated posi¬ 
tion by individual springs 318 one end of which is secured 
to a projection on the frame 315 and the other end to tl 
armature 317. 

In operative relation with each pair of magnets 217 and 
220 is a code bar 319 each having a series of equally spaced 
slots 320 in its upper surface and a v-shaped notch 321 in 
its lower surface engaged when the code bar is in operated 
position, by a tooth of the armature 317 of its individm 
selector magnet 220. Each of the selector bars 319 is al 
provided with an upwardly extending lug 322 to which or|e 
end of a spring 323 is secured. The other end of the sprin 
is secured to the frame work in any suitable manner and 
normally urges its individual bar 319 to the left and 
181 against the armature 312 of its individual markin 
magnet 217 

In response to a marking impulse energizing a markin 
magnet 217, armature 312 moves to the right forcing th|e 
associated bar 319 to the right against the action of i 
spring 323 until the notch 321 is positioned over the tootjh 


of armature 317 which is thereupon forced upwardly by i 
spring 318 into the notch 321, thereby locking the bar 319 
in operated position. If during the succeeding code, a 
marking impulse is received for this same magnet, the im 
pulse will operate its armature but inasmuch as the permu- 
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tation bar is in its operated position it will have no effect. 
If on the other hand, the impulse for this magnet in the 
succeeding code is for a spacing impulse, the magnet 220 
will energize and remove the tooth of its armature 317 from 
engagement with the notch and the permutation bar will be 
returned to its spacing position by its associated spring 323. 
In this manner all of the permutation bars 319 are selective¬ 
ly operated in accordance with the received code. 

Positioned just above the permutation bars 319, at right 
angles thereto, are a series of selector bars 324, each pro¬ 
vided with a 1 series of equally spaced lugs 325 which are 
associated with a permutation bar 319. As shown in figures 
37 to 40 these lugs are bent either to the right or left of 
the plane of the bar, according to whether the impulse cor¬ 
responding to the permutation bar associated with the lug 
is spacing or marking. If the impulse is spacing for the 
signal corresponding to the particular bar, the correspond¬ 
ing lug will be bent to the left, if marking the lug will be 
bent to the right. Thus for example in the case of the fore¬ 
most. bar 324 fig. 43 the outermost lug is bent to the left 
and accordingly the first impulse of the code which 
182 is to Select this bar for operation will be a spacing 
impulse which maintains permutation bar 319 in the 
position shown. The next lug is bent to the right and there¬ 
fore the second impulse of the code will be a marking im¬ 
pulse which will move the second permutation bar asso¬ 
ciated with this lug to the left. 

It will be noted that by this method of making a permu¬ 
tation selecting mechanism, all of the code bars are exactly 
alike and all of the selecting bars are exactly of the same 
shape, the only difference between the selector bars resid¬ 
ing in the manner in which the lugs are bent. By this ar¬ 
rangement the manufacture is simplified and cheapened. 
The selecting bars each of which is individual to a prede¬ 
termined stock item, may have stamped at a convenient 
place, the stock designations of the stock which they repre¬ 
sent. If it is desired to have a different stock appearing 
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on the quotation board, it is only necessary to take out tl 
corresponding bar and insert a bar in accordance with tl 
stock desired. By simply rearranging the selector bars tli 
stocks may be made to appear on the quotation board 
any arrangement desired. 

The selector bars 324 are pivotally mounted on a connncj 
pin 326 and are normally urged to rotate in a counted 
clockwise direction about this pivot by spring members 32 
individual to the selector bars 324, each carried at one e 
by a common bar 328 and engaging its selector bars at tli 
other end. 

The selector bars 324 although normally urged dowmva 
by their individual springs 327 as described above, are nof 
mally held in elevated position by a universal member 3.' 
which is secured to the bell crank 332 pivoted on the pin 3.' 
suitably carried on the frame work of the apparatus, 
spring 334 one end of which is secured to the member 3 
and the other end to the frame work in any suitab 
1S3 manner, normally maintains the universal memb| 
331 in a raised position, as shown, holding the 
lector bars 324 above permutation bars 310. 

The end of the bell crank 332 is pivoted to a pin 3;| 
which also carries a plunger 336 of the magnet 278. Tlj 
magnet 278 which is energized immediately following tl| 
receipt of the codes for selecting a bar in the manner 
scribed above operates the plunger 336 moving it outward 
and rocking the bell crank 332 in a counterclockwise dire 
tion on pin 333 against the tension of spring 3.34 and tli 
universal bar 331 is moved downwardly. At this time, til 
code bars 310 have been operated by received codes and tlj 
notches 320 are so positioned that all the lugs of one of 
selector bars 324 are each opposite a notch. When then? 
fore the universal bar 331 drops, this particular selecto 
bar 324 will be free to drop with it until its lugs 325 ai 
seated in the notches 320 of the permutation bars 310 
low it. 

Positioned in operative relation with each of the selecto 
bars 324 are individual latch members 340 pivotally carried 


M 


3 


61 
|e 
r 
s<?- 


o 
e 
e 

db- 

v 
• 

P- 
e 
e 
e 
e 


r 

re 


bb- 


r 



118 


on a shaft .‘>41 carried by the apparatus frame and normally 
held against their individual selector bars 324 by springs 
341 (figure 13). The opposite end 342 of each of these latch 
members 340;is normally in engagement with an individual 
lever arm 343 which in turn controls the member 344 carry¬ 
ing a hank of spring contacts 345. Each of these spring con¬ 
tacts 345 is in operative relation with an associated spring- 
contact 34G with which it normallv tends to engage bv its 
own spring action, but is normally held from engaging this 
contact by arpi 343 and latch member 340. As will appear 
hereinafter, each bank of contacts 345 controls circuits to 
individual stock items. When a selector bar 324 drops into 
the notches as described above it rocks the associated 
184 latch member 340 about its shaft 341 until the end 
portion 342 is adjacent the notched portion 347 on the 
bar 343. The bar 343 is then no longer held to the left by 
latch 340 and| is forced to the right by spring contacts 345 
through arm 344 until all the contacts 345 engage their op¬ 
posite spring contacts 340. 

Following the operations described above, the magnet 278 
is de-energized and spring 334 again rocks the member 332 
about its pivot 333 raising the universal member 331 to its 
upper position and removing the operated selector bar to 
its raised or non-operated position. The end portion 342 
of member 340 however remains in the notch 347 of latch 
member 343 so that the closed contact bank 345 remains 


locked in operated position. As will appear more fully 
hereinafter, this leaves the marking and spacing selector 
magnets freeito operate the code bars in accordance with 
a succeeding code combination of impulses while the pre¬ 
vious setup remains locked. 

In order to open these contacts, the magnet 207 is ener¬ 
gized in the manner described in detail above. Magnet 
207 is provided with a plunger 352 carried on a pin 353 
supported by the lower end of a lever 354 pivoted on the 
pin 355. The opposite end of the lever 354 carries a uni¬ 
versal member 350 which is in operative relation at its 
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other end with all of the latch members 343. A spring 357 
normally maintains member 35(5 in its right hand position 
so that it is not in the path of the members 343 when one 
of these is moved to the right in the manner described 
above. 

In response however to the energization of the mag¬ 
net 2(57, the plunger 352 is moved to the right, rocking i:he 
member 354 in a counterclockwise direction and moving die 
member 356 to the left. As a result of this more- 
185 ment, member 356 in turn moves the operated la:eh 
member 343 and its associated spring contact carry¬ 
ing member 344 to the left disengaging the operated con¬ 
tacts. The operated member 340 is then rocked counter¬ 
clockwise by action of its spring 341' until it reengages its 
bar 324. In this manner the apparatus is restored to nor¬ 
mal following a code selection operation as described above. 

Referring now again to figure 15, the contact carrying 
arm 344 is shown provided with a bank of thirteen pairs 
of contacts 345 and 346. Each such bank of contacts is in¬ 
dividual to a set of item indicators 371 for a single stock 
item and is electrically connected thereto. The item or stock 
indicators 371 comprise twenty different indicator units, 
there being four indicators 372 to 375 in each of five hori¬ 
zontal rows. The first three indicators 372 to 374 indicate 
the first three numerals, hundreds, tens and units respec¬ 
tively of the quotation of the item. Thus for example they 
may indicate the numbers 6, 4, 3 respectively of a quotation 
643. The last indicator 375 will operate to indicate frac¬ 
tions such as 7/S, 6/S and so on. 

Each horizontal row of these indicators are individual 
to a different quotation as for example, closing, opening, 
high, low and last. Thus for example the units 372 to 375 
may represent the last, the units in the horizontal row 376 
may indicate the low quotation, those in row 377 the high, 
those in row 37S the opening and those in row 379 the clos¬ 
ing quotation. It will be understood however that this 
choice is arbitrarv and mav be arranged in anv desired 
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maimer. It will also be understood that once chosen, the 
set will be permanently marked as shown in figure 2 so 
that when the indicators are operated to indicate the quo¬ 
tation it will be understood what quotation is indicated. It 
will also be understood that each set of indicators 371 has 
stamped thereon the stock designation of the stock 
186 which they represent. 

* * *!* « « * * * ♦ 

212 As in the above illustrations the signalling line 710 
figure 16 may extend either from a key board oper- 

213 ated transmitter set or a tape automatically operated 
transmitter set. As shown this conductor is con¬ 
nected to a polar relay 711 at the receiving station and 
comprises an armature 712 which operates between two 
contacts connected to opposite sides of a source of elec¬ 
trical power. Armature 712 is connected over a conductor 
713 to a ring i715 of a distributor 716. Distributor 716 
comprises in addition to the ring 715, a first segmental ring 
717 and a second segmental ring 718, bridged bv brushes 
719 to 721 which are carried on an arm 722 shown broken 

a wav. 

« 

As in the case of the distributor system described in con¬ 
nection with figure 13. the first fifteen segments of the seg¬ 
mental ring 717 are connected over conductors such as 723 
and 724 to associated individual marking selector magnets 
725 and 726, Figure 17, it being understood that there is a 
marking magnet for each of the first fifteen code impulses 
although only two such magnets are shown. 

The first fifteen segments on the segmental distributor 
ring 718 are connected over conductors such as 727 and 728 
to spacing selector magnets such as 729 and 730 respec¬ 
tively, it being understood that there are fifteen such selec¬ 
tor magnets for the first fifteen code impulses. The selec¬ 
tor magnets 725, 726, 729 and 730 control code bars 731 and 
through them selector bars 732 individual to stock quota¬ 
tion items as described in detail in connection with figure 
43. 
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The selector bars 732 as has already been described 
cooperate with the releasing magnet 734 and restoring mag¬ 
net 733 to selectively control a group of contacts 736 which 
in turn control circuits over conductors 737 to 741 extend¬ 
ing to individual magnets 74") to 749, Figure 18. 

Magnets 745 to 749 are individual to a set of indicators 
for a specific set of item indicators 750 comprising indica¬ 
tors 751 to 754 for the hundreds, tens, units, f;ac- 
214 tions of a particular quotation such as high, jow, 
last and so on. As will be understood, each of | the 
other horizontal columns shown represents a different quo¬ 
tation of the item 750. As will appear more fully liemn- 
after the magnets 745 to 749 are selectively operated de¬ 
pending upon the particular quotation received to extend 
control circuits over a set of contacts 755 to 762 which 
extend to the switches 763 to 766 and to stepping magnets 
767 to 770 respectively. 

Each of the magnets 767 to 770 controls a step by step 
mechanism 771 pivoted at 772 and normally held in re¬ 
tracted position by an individual spring 773. Each of the 
magnets 767 to 770 has two windings which may be desig¬ 
nated a restoring winding and a resetting winding. Tooth 
774 and 775 of the pallet 771 are arranged to alternately en¬ 
gage with the teeth on the ratchet 776 which is fixed to the 
rotatable shaft 776' and to which shaft indicator 777 is fixed 
as shown in figures 19 and 20. The disk indicator 777 is 
provided with a series of numeral characters arranged 
around the periphery as shown. A cover 778 mounted in 
any well known manner over the disk surface is provided 
with a slot 779 through which the selected numeral is visible 
as shown in figure 20. 

The shaft 776' also carries a cam 781 which cooperates 
with a spring contactor 782 normally in engagement with 
a contact 783 when the shaft 776' is on any other than zero 
position in such a position as to display one of the numerals 
through slot 779. Contact 783 disengages spring contactor 
782 when the indicator is restored to zero position at which 
position no numeral is visible through the slot 779. As kill 
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be described hereinafter, this provides an automatic* indi¬ 
cation when the indicator is back to its normal or zero 
position. 

The manner in which the stepping magnets 707 to 770 
are operated will now be described in connection with 
215 the distributor 710. As explained above while the 
brushes 719 to 721 are rotating over the first fifteen 
segments selector magnets 725, 720, and 729 to 730 are ener¬ 
gized to select the group of contacts to be closed individual 
to the particular kind of items. 

While the brush 721 rotates over the remaining segments 
on the ring 718; a bank of polar relays 791 to 809 are selec¬ 
tively operated in accordance with the operation of the 
polar relay 711 by impulses received over the conductor 
710, just as in the case of the selector magnets. It will be 
recalled that these impulses are codes for selectively oper¬ 
ating the indicators selected by the codes of impulses re¬ 
ceived over thei first fifteen segments on rings 717 and 718. 

These relays 791 to 809 accordingly operate their arma¬ 
tures 811 in accordance with the polarity of impulses which 
operate relay 711. Armatures 811 of these relays in turn 
control circuits from a source of power 812 to conductors 
813 and the bank of contacts 814 controlled by a universal 
bar 815 to a set of receiving relays 817 to 835. Universal 
bar 815 is controlled by a magnet 830 which is connected to 
the last segment on ring 717 and provides an overlap be¬ 
tween relays 791 to 809 and 817 to 835. As will be described 
hereinafter, relays 817 to 835 are provided with armatures 
837 to 855 which control the impulsing circuits to the mag¬ 
nets 707 to 770 for operating the stepping mechanism of 
the indicators. 


The segmental ring 717, in addition to the fifteen seg¬ 
ments described connected to the selector magnets, is pro¬ 
vided with a special segment 801 near the end of its revo¬ 
lution which is connected over a conductor 802 to a magnet 
863 Figure 17. Magnet 803 is provided with an arma¬ 
ture 804 normally held in its retracted position by 
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216 a spring 863 in the path of an arm 866 carrying 
brushes 867 to 861) of a distributor 871. 

Distributor 871 comprises ring’s 872 to 874 bridged by the 
brushes 867 to 869 carried on the arm 866 which is driven 
by a motor (not shown) through clutch 870. King 872 is 
provided with a sector 875 which is connected to the posi¬ 
tive side of a battery as shown. The ring 873 comprises a 
stop segment 877 on which the brush 868 normally rests 
and a segment 878 which is connected over a conductor 879 
to the magnet 734 which as described in connection with the 
first embodiment of the receiving apparatus releases the 
selected selector for operating the group of contacts 736. 
The segmental ring 873 is provided with twenty segments 
881, the alternate ones of which are connected together in 
multiple. One group is connected over a conductor 882 to 
the contact banks controlled by the magnets 745 to 749 and 
the remaining set of segments are connected over the con¬ 
ductor 883 similarly to the contact banks controlled by mag¬ 
nets 745 to 749. On energization of any of the magnets 745 
lo 749, as for example magnet 746, the circuits traced above 
from segment 881 to conductors 882 and 883 extend through 
the contacts such as 755 and 756 to the upper or resetting 
winding of magnets 769 and 770. 

The segmental ring 874 is connected in a similar manner 
and is provided with twenty segments alternate ones of 
which are connected in multiple and then over conductors 
884 and 885 to the banks of magnets 745 to 749 and then 
through individual switches 763 and 764 to the lower or re¬ 
setting winding of stepping magnets 767 and 768. 

As the distributor brushes 868 and 869 rotate over the 
first twenty segments, magnets 767 to 770 are repeatedly 
energized ten successive times and operate their associated 
mechanisms to restore through the energization of the lower 
windings thereof the indicator disks to normal. The cir¬ 
cuit for the lower or restoring winding of these mag- 

217 nets are opened at contacts 763 to 766. As soon as tin? 
associated indicator is restored to normal it renders 

the magnets unresponsive to further impulsing over these 
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circuits. This prevents the indicators from overstepping 
the normal. 

The segmental ring 873, it will be noted, is also segmented 
over its lower half comprising twenty three segments 891, 
the alternate ones of which are multiplied together and con¬ 
nected to the positive side of the source of battery. The 
ring 872 is provided with a segment 892 which, it will be 
noted, covers a space equivalent to one segment S91 con¬ 
nected to the positive side of battery. On the ring 872 
there is also the segment 893 which is opposite two such 
segments 891, a segment 894 which is opposite four seg¬ 
ments 891 and a segment 895 which is opposite four seg¬ 
ments 891. 

The segment 892 is connected over the conductor 901 and 
tiie remaining segments 893 to 895 are connected over con¬ 
ductors 902 to 1 904 to the contacts of the armatures S37 to 
855. On inspection of the armatures 837 to 855 of the re- 
lavs 817 to 835, it will be noted that these relavs are ar- 
ranged in groups. Thus for example armatures 837 to 840 
of relays 817 to 820 are connected in multiple over a con¬ 
ductor 910 which connects to the contacts 762, controlled 
by the magnets 745 to 749, and from these extends to the 
first stepping magnet 767 of each horizontal group. It will 
be clear from the above, that upon the selective energiza¬ 
tion of any combination of relays 817 to 819 a circuit will 
be completed for the stepping magnet 767. In order to 
determine the number of impulses, however, to be trans¬ 
mitted to this particular stepping magnet, one of the relays 
817 to 820 will be energized by the received code. The effect 
of this will apppear more fully in the detailed description 
which follows: 


218 Similarly the armatures of relavs 821 to 824 are 

» • 

connected in multiple and connected over conductor 
911, contacts 761 and to the stepping magnets 768. The 
group of armatures associated with the relays 825 to 828 
are connected over conductor 912, contacts 760 and to the 
stepping magnets 769 and the armatures of relays 829 to 
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S32 are connected over the conductor 913 to the contacts 
759 and to the stepping magnets 770. 

The operation of this system will now be described. The 
codes of impulses received over the conductor 710 variably 
operate the polar relay 711 to move its armature 712 from 
one to the other contact. Normally the armature 712 is 
maintained in connection with the contacts associated with 
the positive side of battery and the start magnet connected 
thereto is also connected to the positive side of battery and 
therefore deenergized. Upon the receipt of a start impulse, 
the armature 712 engages the negative side of the source 
of battery and a circuit is completed therefrom over arma¬ 
ture 712, conductor 713, ring 715, brushes 719 and 721 
through the first segment of ring 718 and the magnet wind¬ 
ing 714 to the positive side of the battery. Winding 714 
is energized and operates its armature 714' to release the 
arm 722. Brushes 719 to 721 carried by the arm 722 are row 
rotated, the rotating power therefor being supplied from a 
motor and driven at a predetermined speed for synchron¬ 
ism, as in the case of the first modification of the receiver 
described above. 

As the brushes 720 and 721 move over the first fifteen 


segments 717 and 718, circuits are completed to either the 
marking selector magnets 725 and 720 or spacing selector 
magnets 729 and 730 through the segments 717 and 718 re¬ 
spectively depending upon the operation of the armature 
712 of the polar relay 711 in response to the impulses 
over the conductor 710. When these selector magnets 
219 are operated, they select a selector bar 732 for op¬ 
eration. 

As the brush arm 722 continues to rotate, positive j or 
negative impulses are transmitted to the receiving relays 
791 to 809 from the armature 712 and over ring 715 brush 
719 to brush 721 and over the conductors connected to xhe 
lower group of segments on the ring 71S to the polar relays 
returning over ground. These polar relays operate their 
armatures 811 to engage their upper or lower contacts ae- 
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pending; upon the polarity of the impulses transmitted 
through the relav winding's as described above. 

As the arm 722 continues to rotate, the brush 720 engages 
the segment SOI and a circuit is completed to either polarity 
of battery at the armature 712 over conductor 713, ring 715, 
brushes 719 and 720, segment 801 and over conductor 802 
and the start magnet 803 returning over the ground circuit. 
Tlie armature 804 of the start magnet 863 is operated re¬ 
leasing the arm 806 carrying the brushes 807 to 800 for ro¬ 
tation. When the brush 820 engages the last segment in 
ring 717, an obvious circuit is completed for a magnet 830 
from ring 717. The relays 817 to 835 are operated in ac¬ 
cordance with the operation of relays 791 to 809. 

It will be understood, that the drive means for arm S0G 
is the same as that in connection with the distributor arm 


722 so that the two are rotated at about the same speed and 
therefore remain about the same distance apart. As brushes 
868 and 809 rotate over their first segments 878, circuits are 
completed for the magnets 734 and 735 which complete the 
operation of the selected selector bar as described for op¬ 
erating the set of contacts 730. As in the first case, the 
selective energization of one of the last four receiving re- 
lavs 832 to 835 will determine which horizontal row of in- 
dicators is to be operated. Upon closing of the bank of con¬ 
tacts 730, a circuit is completed from the positive 
220 side of battery through an armature of one of the 
relays 832 to 835 over a conductor 934, contacts of 
bank 730 and over the magnets 745 to 749 depending on 
which of the relavs 832 to 835 is energized. It will be as- 
sumed that magnet 740 is energized. It will be noted also 
that magnet 749 is invariably energized inasmuch as the 
first or right hand contact on bank 730 to which this magnet 
is connected, is connected to positive battery. The set of in¬ 
dicators controlled by this magnet always operate as they 
indicate the last quotation. 

As a result i of the energization of magnet 746, the con¬ 
tacts 755 to 702 are closed to prepare operating circuits for 
stepping magnets 767 to 770. 
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As the brushes 868 to 869 continue to rotate over the 
segments S73 and 874, ten successive impulses are im¬ 
pressed over the conductors 882 to 885 from the positive 
side of battery over the brush 867, and brushes 868 and 869, 
the two sets of ten segments of ring 873 over conductors 
8S2 and 883, the two sets of ten segments of ring S74 over 
conductors 884 and 885, through the contacts 755 to 75S anji 
contacts 763 to 766 to magnets 767 to 770. These magnets 
are thus operated by ten successive impulses to in turn 
operate their associated stepping mechanisms 771, rotat¬ 
ing the ratchet 776 and the associated indicator disk 777. In 
this manner all of the indicators are first restored to nor¬ 
mal. It will be understood however that other means mav be 

* 

employed to restore the indicators to normal. 

'When normal is reached the contacts 763 to 766 are 
opened preventing the indicators from overstepping their 
normal position. 'When now the brush 867 wipes over the 
segment 892 and brush S68 wipes over a segment 891 a sin¬ 
gle impulse is transmitted from the positive side of the 
battery over the segment 891, brushes 868 and 867 
221 to the conductor 901. If any of the armatures of the 
various groups described above have operated to 
engage the contacts connected to this conductor 901, a sin¬ 
gle impulse will be transmitted over the conductor to which 
that armature is connected for operating the indicator in¬ 
dividual to that conductor for a single stop. It will be as¬ 
sumed for illustration that the polar relay 818 has been 
operated for its armature 838 to engage a separate con¬ 
tact. The circuit then extends over conductor 901, the up¬ 
per contact and armature 838 and over the conductor 910 
to which the armature 838 is connected, contact 762 and the 
winding of the stepping magnet 767 which is thus given a 
single operation. The stepping magnet 767 accordingly ro¬ 
tates its indicator one step indicating for the hundreds 
diget of the quotation, the unit “one”. 

In the present illustration, it will also be assumed that 
the relay 823 has been operated to cause its armature S+3 
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to engage its upper contact and that the polar relays 821 
and 832 have been operated. As a result of the operation 
of polar relay 823, a circuit extends from the positive side 
of battery over the segments 891 and 893 over conductor 
904 through the contact and armature 843 and over conduc¬ 
tor 911, contact 701 to the stepping magnet 708. It will be 
noted that as the brush 807 wipes over the segment 895, 
the brush 808 wipes over four segments 891 connected to 
positive side of battery so that four impulses are trans¬ 
mitted over the conductor 904 to operate the stepping mag¬ 
net 708. Similarly as a result of the energization of polar 
relay 827 four impulses are transmitted over the armature 
847 conductor 912 through contact 700 to the stepping mag¬ 
net 709 and as a result of the energization of relay 831 a 
single impulke from conductor 901 is transmitted to oper¬ 
ate the stepping magnet 770. 

222 It will be clear from the circuits shown and de¬ 
scribed that by the multiple connections of the groups 
of armatures of relays 817 to 831, any combination of im¬ 
pulses may be sent over the conductors 910 to 913. Thus 
for example, in the event of energization of relay 824 the 
contact of which is connected to the conductor 902 over 
which two impulses are transmitted in addition to those de¬ 
scribed above the impulses transmitted over 911 would then 
have been two and four or six impulses; that is, by proper 
selection of polar relays 817 to 831 it is possible to trans¬ 
mit over any one of the conductors 910 to 913 impulses 
from each or any combination of the segments 892 to 895 
making any one of from one to eleven impulses. In this 
manner the magnets 707 to 770 are energized in any desired 
combinaficm-successively to operate the associated escape¬ 
ment mechanisms and rotate the indicator disks 777 to in¬ 
dicate a particular item or quotation. 

The brush carrying arm 722 when it has made a com¬ 
plete revolution is restored to normal and thereupon only 
released in response to the energization of magnet 714 in 
response to the first or start impulse of the next code. It 
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will be noted then an overlap is provided. As the brush 
on the distributor 716 make a second revolution and 
ceive the succeeding code, relays 791 to S09 are operated iis 
described in accordance therewith while the relavs 817 
835 are at this time operated in accordance with the pr| 
ceding or first code for operating the indicator in accor 
mice therewith. The arm 866 is arranged to return to i|ts 
normal stop position shown in sufficient time ahead of t 
arrival of the distributor brush 720 to segment 861 so tli 
the start magnet 863 is energized and releases the arm 866. 

The brushes 869 and 868 upon rotation restore t 
223 operated selector bar of the previous code and ope 
ate the newly selected one in accordance with the ne w 
setting and also restore the indicators to normal position 
and operate them again in accordance with the new setting 
of the relays 817 to 835. The operations as described abojre 
are then repeated. 

As explained in connection with the general system de¬ 
scribed at the beginning of the specification, it is possible 
with this system not only to select and operate indicators 
individual to specific items to be quoted but the system 
also contemplates operation of stock tickers of any pre 
ferred form to record quotations. Such arrangement is 
disclosed in figure 21 (sheet 11) which functions in connec¬ 
tion with figure 16 as will now be described. 

The conductors 813 extending from the relays 791 to 809, 
figure 16 are connected in multiple to contacts 814 and ov 
conductors 949 to segments on a segmental ring 950 of 
distributor 951. Distributor 951 comprises in addition 
the segmental ring 950, the solid ring 952 and bridging 
brushes 953 and 954 carried by an arm 955. Arm 955 
normally engaged by an armature 956 of a start magnet 
957, the armature 956 being pivoted on frame 958 and 
normally held in retracted position by a spring 959. The 
start magnet 957 is connected over a conductor 961 to the 
segment 861 on the distributor ring 717 and is energized as 
the brush 720 wipes over this segment in the manner c|e- 
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scribed in connection with the start magnet 863. Arm 955 

of distributor 951 may as a matter of fact, be driven by the 

same source of power as that which drives the arm 866 or 

mav be directlv connected thereto. 

• » 

As will be noted from the drawing, the upper portion of 
the distributor ring 950 is divided into three groups. The 
first five segments 962 are connected over individual 
224 conductors 963 to selector contact springs 964, which 
are operated between contacts 965 and 966. The con¬ 
tact springs 964 are operated in accordance with the code re¬ 
ceived from the first three transmitters, by the lugs 967 on 
the code bars 731. 

It will be noted that the sixth segment following the five 
segments 962 on distributor ring 950 is connected to the 
negative side of battery and transmits a non-shift signal as 
will be described. The seventh segment is connected to 
the positive side of battery and acts as a stop segment and 
the eighth segment is connected to the negative side of bat¬ 
tery and acts as a start segment. This is repeated for the 
next two sets of segments so that a complete start stop 
arrangement of well known operation is provided by each 
of the first three groups of segments connected to the con¬ 
tact springs 964 as shown. The succeeding three groups of 
segments 971 comprise four code segments each and are con¬ 
nected over Conductors 972 which as described above are 
connected to relays 791 to S09. The fifth segment of each of 
these groups is connected to the negative side of battery 
but does not perform any function. It will be noted how¬ 
ever that the sixth segments 973 are connected to the posi¬ 
tive side of battery which as will be explained transmit a 
shift impulse for operating the selected stock ticker to its 
shift or numeral position. The seventh or stop segments 
974 are as in the first case connected to the positive side of 
battery and eighth or start segment 975 is connected to the 
negative side of battery. These three groups thus also pro¬ 
vide complete start-stop distributor operation with shift 
impulses. The segments 981 transmit the code for printing 



1131 

fractions, it being understood that in the stock ticker em¬ 
ployed ten numerals and eight fraction characters are 
225 employed. In this case, also it will be noted, a case 
shift signal is sent over the sixth segment. The next 
group of segments 982 transmit codes in accordance with the 
type of quotation as has already been described in connec¬ 
tion with other modifications and the last two segments 983 
are connected to positive side of battery having however 
no effect. 

#*#••••### 
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Potts 32 

In the United States Patent Office 

Before the Board of Appeals 

Subject: Selective Signaling Systems 

In re application of 
Louis M. Potts 
Serial Xo. 333,161 
Filed: January 17, 1929 

Appeal to the Board of Appeals 

Now comes the applicant in the above-entitled applica¬ 
tion, through his attorney, and hereby appeals to the Board 
of Appeals from the decision bv the Primary Examiner 
dated April 27, 193S in the matter of the above-identified 
application for Letters Patent, finally rejecting claims 129, 
144 to 149 inclusive, 151 to 154 inclusive, and 169 to 1 73 
inclusive. 

The appeal is predicated on the following grounds: 

****<**#•*• 

3. The Examiner erred in rejecting claims 144 to 149 
inclusive, 152, and 169 on a structure developed from a 
hypothetical combination of the R. \Y. Bumstead patent 
Xo. 1,114,578 and the 6. M. Yorke patent Xo. 1,215,604. 

4. The Examiner erred in rejecting claims 144 to 149 in¬ 
clusive, 152, and 169 on the combination of the patents to 

Bumstead and Yorke, Xos. 1,114,578 and 1,215,604. 
245 5. The Examiner erred in not holding that claims 

144 to 149, inclusive, 152, and 169 were directed to 
subject matter patentably distinct from the disclosures of 
the Bumstead patent Xo. 1,114,578 and the Yorke patent 
Xo. 1,215,604. 

6. The Examiner erred in rejecting claims 144 to 149 
inclusive, and 152 on the ground of estoppel. 


# # * # # # # * • i • 

. The Examiner erred in rejecting claims 170, 171, a 
on patents Xos. 1,890,876, 1,890,877, and 1,S90,S78 jto 
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Merton L. Haselton, and patent Xo. 2,032,539 to E. Frisch- 
kneclit et al. 

12. The Examiner erred in not holding that claims 170, 
171, and 172 patentably differentiated from the disclosures 
of patents Xos. 1,890,870, 1,890,877, and 1,890,878 to Merton 
L. Ilaselton and patent Xo. 2,032,539 to E. Frischknecht 
et al. 

13. The Examiner erred in rejecting claim 173 on pat¬ 
ents Xos. 1.890,870, 1,890,877, and 1,890,878 to Merton L. 
Ilaselton, and patent Xo. 2,052,539 to E. Frischknecht et al. 

14. The Examiner erred in not holding that claim 173 
patentablv differentiated applicant’s invention from the 
disclosures of patents Xos. 1,890,870, 1,890,877, and 1,890,- 
878 to Merton I.. Haselton, and patent Xo. 2,052,539 to E. 
Frischknecht et al. 

15. The Examiner erred in not allowing the several re¬ 
jected claims and passing the application to issue. 

An oral hearing is requested. 

A check covering the amount of the appeal fee: namely, 
fifteen dollars, is enclosed herewith. 

H. B. WHITFIELD 
Attorney for Potts 

Chicago, Illinois 
October 24. 1938 

240 Endorsed: Xov 22 1938 

United States Patent Office 

Washington, D. C. 

Before the Board of Appeals 

In re application of 
Louis M. Potts 
Ser. Xo. 333,101 
Filed Jan. 17,1929 

For: Selective Signaling Svstems 

C7 » 


Examiner’s Statement 
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This is an appeal from the final rejection of 10 claims 
numbered 129, 144 to 149, 151 to 154, 169 and 170 to 173: 
45 claims numbered 7, 22 to 25, 52, 53, 57, 58, 59, 98, 115, 
116, 124 to 128, 130, 131, 134, 139, 140, 141, 150, 155, 158 to 
168 and 174 to 181 having been allowed. 

The appealed claims are as follows: 
**#*##*#* 

Claim 144. In a stock quotation system, a plurality of 
recorders, a common electrical circuit, means to transmit 
over said common circuit groups of equal length permujtn- 
tion code signals, certain groups of said signals correspoijd- 
ing to a series of stock designations, certain other groujps 
of said signals cos-responding to a characteristic of a cer¬ 
tain stock, means under the control of a stock signal 
select a recorder, and means under the control of the clu 
aeteristic signal to record on the selected recorder the cor¬ 
responding characteristic. 

Claim 145. A plurality of display elements each selec¬ 
tively operable to manifest any of several indications, el 
tromagnetically controlled means to operate said elements, 
and a receiving system including a single channel sigi 
receiver responsive to equal length permutation signals 
plural channel signal distributor, and electrical circuits be¬ 
tween said controlled means, receiver and distributor, 
whereby incoming signals over the single channel are Op¬ 
erative from said receiver through said distributor to 
lect certain of said controlled means and operate disp) 
elements in accordance with the nature of the 
nals. 

247 Claim 146. In a stock quotation distribution si-s¬ 
tem, a plurality of groups of character carrying 
devices, a telegraph transmitter including means for issu¬ 
ing grouped isochronous signals each having a fixed nuj 
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ber of impulse intervals, one part of which conveys infor¬ 
mation relative to the stock item to be quoted, a second 
part conveys information relative to the price and a third 
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part convoys information relative to the index or charac¬ 
teristic of the item, and means operative in accordance with 
the respective parts for selecting and operating a particular 
stock character carrying: device. 

Claim 147. A communication system comprising a trans¬ 
mitting station, a receiving station, and a single channel 
of communication between said stations, means at said 
transmitting station for sending isochronous messages 
made up of equal length impulse intervals, certain of said 
intervals predetermined for primary selection, certain 
others for secondary selection, and certain others for ulti¬ 
mate operation, a plurality of groups of indicators at said 
receiving station representing a number of groups of stock 
classifications, means responsive to the first mentioned of 
said impulse intervals for selecting one group of the plu¬ 
rality of groups of indicators, means responsive to the sec¬ 
ond mentioned of said intervals for selecting one of the 
indicators of the selected group, and mechanism respon¬ 
sive to the last mentioned of said intervals of impulses 
for operating the selected indicator. 

Claim 14S. In a siock quotation system, a transmitting 
station, a receiving station, a communication circuit inter¬ 
connecting said stations, a distributor at said receiving sta¬ 
tion for distributing electrical signals locallv in accordance 
with permutation code signals received over said circuit, a 
multiple contact means responsive in accordance with said 
distributed signals, a plurality of multi-position indicators, 
and a relav associated with each stock indicator and re¬ 


sponsive over a circuit established by said multiple contact 
means for controlling the operation of said indicator. 

Claim 140. In a stock quotation system, a transmitting 
station and a receiving station, a single circuit connecting 
said stations, means at said transmitting station for im¬ 
pressing on said circuit equal length letter codes represent¬ 
ing stock designations and quotations, a plurality of stock 
indicators allotted to each of the stocks whose quotations 
are to be indicated, a progressively operated plural chan¬ 
nel distributor at said receiving station, and permutation 



mechanism responsive to said code signals and selectively 
operating; the indicators for a selected stock through the 
progressive operation of said plural channel distributor 

***#*#*•#* 

248 Claim 152. In a stock quotation system, a trans¬ 
mitting station and a receiving station, a single chan¬ 
nel of communication therebetween, means at said trans¬ 
mitting station for sending permutation code-signal mes¬ 
sages over said single channel, a plurality of indicators at 
the receiving station, means at said receiving station in¬ 
cluding a selector responsive to certain signals of each 
message, a plurality of selector bars in said selector, each 
bar adapted to be placed into operative position upon re¬ 
ception of a signal specific to said bar, and a plurality of 
local circuits, each established upon the operation of one 
of said bars to select a particular indicator for subsequent 
operation in accordance with other signals. 

• ####*#*** 

249 Claim 109. In a remote control system, a plurality 
of devices to be variably controlled, means for trans¬ 
mitting a series of signals composed of a plurality of ele¬ 
ments of an invariable number arranged in varying permu¬ 
tations indicative of the devices and another series of sig¬ 
nals similarly composed for the variable control of the de¬ 
vices, means responsive to the first series of signals for 
selecting the devices to be operated, and means operated by 
the second series of signals and subsequently to the selec¬ 
tion of the devices to be operated for operating such de¬ 
vices to display the information corresponding to the sig¬ 
nals of the second scries. 

Claim 170. In a stock quotation distribution system, a 
plurality of character carrying devices for each stock item 
whose quotation is to be displayed with certain devices al¬ 
located to range characteristics of the quotation, a trans¬ 
mitter for issuing quotation messages, each message com¬ 
prising groups of equal length code combinations of signal 
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intervals, one group of which conveys information relative 
to the stock item to be quoted, a second group of which 
conveys information relative to the price, and a third group 
of which conveys information relative to the range index 
or characteristic of the item, and means for translating 
said first, second, and third groups into electrical impulses 
for performing mechanical operations to selectively operate 
corresponding character carrying devices. 

Claim 171. In a stock quotation system, a transmitting 
station, a receiving station, a communication circuit inter¬ 
connecting said stations, means at said transmitting sta¬ 
tion to issue equal length permutation code signals, a dis¬ 
tributor at said receiving station to receive said equal 
length permutation code signals, means for issuing operat¬ 
ing impulses in accordance with the equal length permuta¬ 
tion code signals received over said circuit, a multiple con¬ 
tact relay means responsive to certain of said operating 
impulses, a second multiple contact relay means responsive 
to certain other operating impulses received through said 
first mentioned multiple contact means, and a stock price 
indicator selected for operation in accordance with the op¬ 
erating impulses communicated over a circuit completed 
through contacts on said second multiple contact relay 
means. 

Claim 172. In a stock quotation distribution system, a 
plurality of character carrying devices for each stock item 
whose quotation is to he displayed with certain devices 
allocated to range classifications of the quotation, means 
responsive to a quotation message comprising groups of 
equal length code combinations of signal intervals, one 
group of which conveys information relative to the stock 
item to be quoted, another group of which conveys informa¬ 
tion relative to the price thereof, and a further group of 
which conveys information relative to the range or char¬ 
acter of the item, means operated by said responsive means 
for translating said first and third recited groups into selec¬ 
tive conditions for selecting a character carrying device for 
operation, and means for translating said second group into 



mechanical operations for actuating the selected eharae 
carrying device. 

# # * * * * * # # 1 # 
‘250 The references relied upon are as follows: 

1,114,578 Bumstead Oct. 20, 1914 

1,215,604 Yorke Feb. 13, 1917 

1.890.876 Haselton Dec. 13, 1932 

1.890.877 Haselton Dec. 13, 1932 

1.890.878 Haselton Dec. 13, 1932 

2,052,539 Frischknecht Aug. 25, 1936 

Br. 197,503 Aut. Telephone May 17, 1923 

Application 479,831 H. R. Scheidcgger 
Application 310,719 M. L. Haselton 

The Disclosure 

The invention relates to an arrangement for posting 
stock quotations on a quotation board employing a single 
electrical circuit between the transmitting point and the 
quotation board. Telegraph code or equal length signals 
are employed for transmission over this circuit. In re¬ 
sponse to these signals a set of indicators on the board is 
selected and the selected indicator set is operated to dis¬ 
play the quotation of the stock represented by this indi¬ 
cator set. 

More specifically, applicant discloses in Fig. 3 a key¬ 
board for setting up the letters representing the stock, 
the price of the stock in three digits and a fraction 
and the “range’ of the quotation. By range is 
251 meant whether the new price is a new “high” or 
a new “low”, “open” or “close”. The opera¬ 
tion of the keys on the keyboard applies either positive 
or negative potential to the segments of the long dis¬ 
tributor shown in Fig. 3 which distributor has sufficient 
segments to transmit all of the signals for stock selection, 
price and range. The length of the signals for any stock 
selection, for any price and for any range is the same, the 
difference in the signals consists in the sending of either 
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positive or negative current through each of the segments 
of the distributor. At the receiving station is provided a 
long distributor shown in Fig. 13, similar to the distributor 
at the transmitting station for receiving the signals and 
applying the first 15 impulses to the selector controlling 
magnets 217,220 in Fig. 15, the next 15 impulses to relays 
223 in the same figure and the last four impulses to the 
range relays 243 in the same figure. The selector control¬ 
ling magnets select a set of indicators corresponding to the 
selected stock for operation, the range relays select a par¬ 
ticular row or rows from the selected set and the price 
relays determine the price to be set up on the selected re¬ 
lays. The price relays 223 and the range relays do not 
control the price and range operations directly but their 
setting is transferred to secondary price relays 225 to 239 
and secondary range relays 244 to 247. This transfer is 
employed to provide an overlap whereby the indicators may 
be operated in accordance with the setting of the secondary 
relays while the primary relays may meanwhile be reset 
in accordance 1 with the succeeding quotation transmitted 
from the transmitting station. Different modifications of 
indicators are disclosed in this application. Figures 
252 34 and 35 show current strength indicators, figures 

27 to 33 show cross-coil indicators and figure 18 step- 
by-step indicators. 

The References 

The patent to Bumstead discloses a stock quotation board 
operated from a printing telegraph instrument for display¬ 
ing the nrices of a large number of stocks. The shaft 21 

C* 4 c 

of the printing telegraph is provided with two contact 
brushes A2 and A3 cooperating with, respectively, two 
series of contacts A4 and A5. The first series of contacts 
corresponds to the letters and the second series to numerals 
and fractions. Switches a6 and a7 operated automatically 
by the printing telegraph, complete the circuits selectively 
to contact a2 and a3 for letters and numbers. In order to 
select the indicators of a given stock for operation, the 
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shaft 21 is first operated to cause a circuit to be closed 
through a letter contact corresponding' to the first letter of 
the stock. This causes the energization of a magnet 0 cor¬ 
responding to this letter and also causes the energization of 
magnet 02 to switch the letter contacts from the first letter 
magnets 0 to the second letter magnets Cl. The shaft 21 is 
then operated to cause a circuit to be closed through a let¬ 
ter contact to a magnet Cl corresponding to the second 
letter of the stock. By the joint action of a selected magnet 
C and a selected magnet Cl a pneumatic path is open for 
operating pneumatics for each of the three indicators of a 
selected stock. Each indicator is provided with ten pneu¬ 
matics, and depending upon the particular pneumatic which 
is rendered operative the indicator assumes a correspond¬ 
ing one of ten positions. To operate the tens inii- 
2.13 cator one of the magnets 04 is operated by the print¬ 
ing telegraph to operate the corresponding pneu¬ 
matic of the tens indicator. The magnet 07 is then auto¬ 
matically operated to shift the connection from the number 
contacts A1 to the magnets 05. A particular magnet 05 is 
then operated by the printing telegraph contacts A5 to 
operate the corresponding pneumatic for the units indica¬ 
tor. A particular magnet 06 is then operated to operate 
the corresponding pneumatic for the fractions indicator. 
To restore the switching means to normal position, a dot is 
rendered effective to operate restoring magnets 03 and 08. 

The patent to Yorke shows a printing telegraph includ¬ 
ing a rotatable shaft 1A corresponding to shaft 21 of Bum- 
stead and carrying the printing mechanism for the letters 
and numerals. The shaft 1A in Yorke is positioned for let¬ 
ters and numerals in accordance with code combinations 
of impulses of the Baudot type, which consist of equal 
length permutation signals, transmitted over a single 
circuit. 

The Haselton and Frischknecht patents show stock quota¬ 
tion systems operating on digit codes of numerical impulses 
for selecting indicator sets and a range of indicators in the 
selected set for operation and operating the selected indi- 




cators step by step in accordance with the new price of the 
stock. Frischknecht employs a single line with a rotary 
distributor. 

The British patent shows that it is old to operate indi¬ 
cating means over a single circuit by equal length signals. 

The Sheidegger application shows a stock quota- 
254 tion system employing step-by-step indicators. Shei¬ 
degger employs 5 lines and transmits signals over 
these lines in permutation to represent a quotation. Some oi‘ 
these signals are translated into groups of selector operat¬ 
ing impulses and the others are translated into groups of 
impulses corresponding in number to the number of digits 
to be posted. These translated signals select the indicators 
and operate the selected indicators step-by-step. 

The application of Haselton 310,719 shows a stock quota¬ 
tion system sihiilar to that disclosed in this application and 
shows the range selection of “high”, “low”, “open” and 
“close" sinsrlv or simultaneously. 

History of This Application 

This application was involved in a number of interfer¬ 
ences with the above identified Haselton and Sheidegger 
applications, i In these interferences the applicant was 
awarded priority as to broad counts, the applicant Shei¬ 
degger was awarded priority as to the step-by-step modifi¬ 
cation and the 1 applicant Haselton was awarded priority as 
to the specific range selection exemplified by claim 154 of 
Potts before the amendment broadening this claim. 

In the interference 63,030 the applicant’s assignee by 
motion designated 0. 1 (a), paper 21, moved for an inter- 
ferance between the Simmons application 721,959 and the 
other cases involved in said interference on proposed 
counts 2 to 7 and 11 which are now claims 144 to 149 and 
152 of this application. These counts have been held by 
the examiner of interferences to be unpatentable in view 
of the prior art as exemplified by Bumstead and Yorke and 
have been further held to be unpatentable to Simmons on 
the ground that the disclosure in Simmons is inoperative. 


m 

This holding was approved by the Board of Appeals 

255 in an interpartes appeal and thereafter in an ex parte 
appeal. A suit in equity was then filed in the Dis¬ 
trict Court of the United States for the District of Colum¬ 
bia, which suit was dismissed by the plaintiff. In said ii- 
tereference the assignee elected to claim the subject matter 
of these claims in the Simmons application but in view of 
the holding of inoperativeness of the disclosure in said 
Simmons application, these claims are now prosecuted in 
this application where the question of inoperativeness is 
not involved. 

The Rejections 

#########* 

As stated before, claims 144 to 149 and 152 have been 
held unpatentable by the Examiner of Interferences and 
by the Board of Appeals in an interpartes appeal in inter¬ 
ference Xo. 63,030 and by the Board of Appeals in an ex 
parte appeal in the Simmons case 721,959. In interference 
63,030 the Examiner of Interferences states as follows: 

“It is believed that the combination recited by most of 
the proposed counts is unpatentable over the prior a:*t. 
More specifically it is believed that any proposed count is 
unpatentable which defines a system as shown by 

256 Bumstead wherein the printing telegraph system as 
disclosed by the Yorke patent is employed with t ie 

necessary changes to operate the Bumstead recorder. The 
Yorke patent, of course, had not issued when the Bumstead 
application was filed, but both the Yorke patent and tjie 
Bumstead patent are prior art as to the applications of all 
of the parties to this interference, including the SimmoUs 
application. Therefore there is no limitation against their 
combination on the ground that Yorke’s invention was un¬ 
known to Bumstead. Bumstead mentions in numerous 
places that a printing telegraph unit is employed to control 
distributor shaft 21 and he gives rather explicit instruc¬ 
tion as to what changes are to be made. It appears that 
the Yorke printing telegraph system may be employed to 




operate Bumstead’s distributor shaft by making only minor 
changes therein which changes are practically all suggested 
by Bumstead’s patent specification. This is found on page 
7, lines 21-44 of the Bumstead patent. It is therefore held 
that no invention is involved in employing the Yorke print¬ 
ing telegraph system to operate the Bumstead stock quo¬ 
tation recorder. Any resulting improvement in the opera¬ 
tion of the Bumstead system over that derived for operat¬ 
ing said system from a printing telegraph system in general 
use at the time Bumstead’s application was filed, is inherent 
in the Yorke printing telegraph system. It seems clear that 
every improved printing telegraph system that might be 
invented after the Bumstead patent issued could not be 
substituted for that employed by Bumstead, where the 
method of substitution was obvious, and form the basis for 
claims to the combination of the printing telegraph system 
and the stock recorder. Certainly then, a third party can¬ 
not claim as his invention a system which comprises 
257 only the substitution of a printing telegraph system 
made by another (Yorke) for that originally used by 
Bumstead because said printing telegraph system was in¬ 
vented since the Bumstead patent issued. If this were pos¬ 
sible, every patent to a different printing telegraph system, 
invented since Bumstead's patent issued, might be employed 
to operate shaft 21 of Bumstead and form the basis of an¬ 
other patent to the combination, even where the changes 
to effect said substitution were obvious from Bumstead’s 
teaching and dwen though neither the stock quotation ap¬ 
paratus (Bumstead’s invention) nor the printing telegraph 
system (Such as Yorke’s invention) constituted the inven¬ 
tion of the alleged inventor. This is not believed to be 
sanctioned by any established practice. 

In the briefs filed on behalf of "Wheeler et al. and Hasel- 
ton most of the proposed counts are applied to the dis¬ 
closure of Bumstead when it is operated by the printing 
telegraph system of Yorke. Proposed counts 2 through 7 
are unpatentable thereover. Their mode of application to 
said system is evident from the application of said pro- 
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posed counts thereto in the mentioned briefs. Proposed 
count 4 requires signals 

“one part of which conveys information relative to tie 
stock item to be quoted, a second part conveys information 
relative to the price and a third part conveys information 
relative to the index or characteristic of the item”. 

The “one part” may be the first stock letter selected \>y 
Bumstead, the “third part” may be the second stock letter 
and the “second part” the price. Furthermore, it is deemed 
of no patentable significance whether the “third 
258 part” selects a second letter or a particular group 
of selected stock. Whether only one code unit is em¬ 
ployed for stock selection and a second is employed for a 
group as “high” or “low” etc., thereof, or whether two 
units are employed to select a stock, thus making possible 
a much larger selection of stocks, is purely a matter of 
desire and is not of patentable significance. This is par¬ 
ticularly apparent when it is realized that Simmons has 
not definitely taught how to select any stocks but or.ly 
clearly discloses a system operative for Cotton Quotations. 
Apparently, however, Simmons could select twelve stocjks 
in place of twelve months, by one code unit, and select a 
“high” or “low” group etc., thereof by the second code 
unit. What each particular code unit selects is thus clearly 
a matter of choice.” 

The Board of Appeals in affirming the decision of the 
Examiner of Interferences in interference 63,030 stated as 
follows: 

“The Examiner of Interferences held that claims 2-7, 10 
and 11 proposed by the Teletype Corporation are unpatent¬ 
able over the patent to Bumstead No. 1,114,578 considered 
in connection with Yorke No. 1,215,604. The above counts 
are broadly drawn and we think that the application of 
Bumstead patent to them as outlined on pages 24 and 25 
of the decision of the Examiner of Interferences is proper. 
In the Bumstead patent there is a very definite disclosure 
of using a printing telegraph for operating the shaft 21. 
In lines 21-62 of page 7 it is stated that the shaft 21 desig- 
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nates the shaft which carries the type wheel of an ordinary 
printing telegraph receiver. It also states that the switches 
a6 and a7 may be automatically operated by the printing 
telegraph instrument. From this description no one 

259 skilled in the art would have anv difficultv in substi- 
tuting any well known printing telegraph for moving 

the shaft 21, and through it the arm al. It has been pointed 
out in the brief of Haselton how the Yorke printing tele¬ 
graph can be used and we think that there would clearly 
be no invention involved in making the substitution indi¬ 
cated. When hiade, the switches a6 and a7 would be oper¬ 
ated at proper timed intervals by the printing telegraph. 
When the substitution is made, these counts are fairly met. 
Merely mechanical skill would need to be used to make the 
substitution.” 

In view of the above it is submitted that claims 144 to 
149 and 152 which are exactly in the same form as when 
considered by the Examiner ot* Interferences and by the 
Board of Appeals are unpatentable. 

»*•*###**• 

260 Claim 169 is rejected as claims 144 to 149 above, 
being directed to the same subject matter. 

Claims 170,171 and 172 are rejected as unpatentable over 
the Haselton or Frishknecht patents. These claims differ¬ 
entiate from these patents merely by the limitation that the 
permutation code signals are of equal length. It was 

261 decided by the Board of Appeals in connection with 
claims 144 to 149 that this limitation adds no patent¬ 
ability to otherwise unpatentable claims. 

For the reasons stated above it is thought that the re¬ 
jection of the appealed claims should be sustained. 

Respectfully, 

mar ;v H. 0. CUTTING, 

Attorney: Examiner, Div. 42 

H. B. WHITFIELD, 

1400 Wrightwood Avenue 
Chicago, Illinois. 
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Endorsed: U. S. Patent Office Board of Appeals 
Jun 22 1939 Mailed 

Appeal No. 28,716 4 M 

Hearing: 

May 15, 1939 

In the United States Patent Office 


Before the Board of Appeals 

Ex parte Louis M. Potts 

Application for patent filed January 17, 1929, Serial No. 
333,161. Electric Signalling Systems. 

Mr. H. B. Whitfield and Messrs. Strauch & Hoffman for 
applicant. 

This is an appeal from the decision of the examiner fi¬ 
nally rejecting claims 129, 144 to 149, 151 to 154, 169 and 
170 to 173. 

The following claims are illustrative. 

• ••••••••• 

263 144. In a stock quotation system, a plurality of re¬ 

corders, a common electrical circuit, means to trans¬ 
mit over said common circuit groups of equal length permu¬ 
tation code signals, certain groups of said signals corre¬ 
sponding to a series of stock designations, certain other 
groups of said signals corresponding to a characteristic of 
a certain stock, means under the control of a stock signal to 
select a recorder, and means under the control of the char¬ 
acteristic signal to record on the selected recorder the cor¬ 
responding characteristic. 
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The references relied upon are: 


Bumstead 

1,114,578 

October 

20, 

1914 

Yorke 

1,215,604 

February 

13, 

1917 

Haselton 

1,890,876 

December 

13, 

1932 

Haselton 

1,890,877 

December 

13, 

1932 

Haselton 

1,890,878 

December 

13, 

1932 

Frischknecht 

2,052,539 

August 

25, 

1936 

Aut. Telephone (Br) 

197,503 

Mav 

17, 

1923 

Application Xo. 479,831 

H. R. 

Scheidegger 



Application Xo. 310,719 M. L. Haselton 

The invention is a stock quotation system. A single wire 
connects the transmitter to the receiver where the quotation 
is posted. Telegraph code or equal length signals are em¬ 
ployed for transmission over this wire. The transmitting 
keyboard is provided with groups of keys for setting up 
three digits of the price and the fraction together with the 
“range" of the quotation. The high, low, open or close 
quotations constitute the so-called range. The examiner 
has set forth the construction on pages 5 and 6 of his state¬ 
ment. 

• ««*#•**•• 

Claims 144-149 and 152 were proposed as counts in inter¬ 
ference X~o. 63,030 and were held by the Examiner of Inter¬ 
ferences to be unpatentable over the prior art. His de¬ 
cision was affirmed by the Board of Appeals. In an ex 
parte appeal on the Simmons application X T o. 721,959 the 
Board also held said claims to be unpatentable over the 
same art cited. In the present case the examiner has cited 
the same art and held these claims unpatentable over it. 
The basic reference is the Bumstead patent and the exam¬ 
iner holds that it would not be inventive to substitute 
265 in the system shown by Bumstead the printing tele¬ 
graph shown by Yorke. A full explanation of the 
position taken is set forth on pages 10 to 13 of the ex¬ 
aminer’s statement. Applicant urges that this combination 
of the references is improper because the Bumstead patent 



was issued much earlier than the Yorke patent and B^im- 
stead could not therefore have learned anything from Yorke, 
This argument is not believed to be sound because subse¬ 
quent workers in the art would obtain teachings from 
both patents so that they could make obvious combinations 
of them. 

It is also pointed out by applicant that Bumstead does 
not show’ electromagnetic means for operating the indicat¬ 


ing elements but shows electromagnetic control means for 


pneumatic means, the latter operating the indicating ele¬ 
ments. We fail to see that this distinction is of anv pat- 
entable importance as it would be obvious to any one skilled 
in the art to actuate the indicating means direetlv bv the 
electro-magnets instead of employing separate pneumatic 
means controlled by the electromagnets. 

As to claim 146, applicant points out that it involves 
range selection and that Bumstead discloses no range se¬ 
lection. We believe that this is merely an obvious addition 
and involves no invention. It merely involves an obvious 
carrving forward of the indicating means shown bv Bum- 
stead. 

Other minor differences as to some of these claims have 


been pointed out by applicant but we think they are 
266 not of any material importance. The examiner has 
pointed out that claim 169 is drawn to the same 
subject matter as claims 144-149 and 152 and a close in¬ 
spection of claim 169 indicates that this is true. This claim 
is also regarded unpatentable over the same references. It 
is our view that claims 144 to 149, 152 and 169 are unpat¬ 
entable for the reasons assigned by the examiner in his 
statement. 

• •••####•• 

Claims 170,171 and 172 stand rejected on the Haselto::i or 
the Frischkneeht et al patents cited. There are some dis¬ 
tinctions recited in the claims which are not found in the 
patents, but we think that they are not so material aj* to 
render the claims patentable. To employ equal length per- 
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mutation signals would be an obvious expedient as they 
are quite generally used. 

The decision of the examiner is affirmed as to claims 
129, 144- to 149, 152, 169 and 170 to 172 and is reversed as 
to claims 151, 153, 154 and 173. 

EUGENE LANDERS, 

Exam iner-in-Chief, 

F. P. EDINBURG, 

Exam iner-in-Chief, 

J. W. CLIFT, 

Exam iner-in-Ch icf. 

Board of Appeals 

June 22, 1939 

268 Endorsed: U. S. Patent Office Board of Appeals 
Dec 6 1939 Mailed 

Appeal No. 28,716 MM 

In the United States Patent Office 

Before the Board of Appeals 

Ex parte Louis M. Potts 

Application for patent filed January 17, 1929, Serial No. 
333,161. Selective Signalling Systems. 

Mr. H. B. Whitfield and Messrs. Strauch & Hoffman for 
applicant. 
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Correction of Decision (by the Board of Appeals) 

Applicant has filed a paper calling our attention to cler¬ 
ical errors in line 19, page 6 of our decision rendered June 
22, 1939. 

This line should be corrected to read as follows: 

Claims 129, 144 to 149, 152, 169 and 170 to 172 and is 
reversed. 

The decision should be read with this correction. 

EUGENE LANDERS, 

Exam iner-in-C 7/ ief, 

J. AY. CLIFT, 

Exam me r-in-Ch ief, 

F. P. EDINBURG, 

Exa m iner- i n-Ch ie f, 

Board of Appeals. 

Dec. 6, 1939 

Mr. H. B. Whitfield, 

1400 Wrightwood Ave., 

Chicago, Ill. 

**##•«*••• 
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DEFENDANT’S EXHIBIT I. 

269 Endorsed: Filed Feb 24 1942 Charles E. Stew¬ 
art, Clerk 

Louis M. Potts and Teletype Corporation v. Coe 


Civil Action Xo. 5185. 


A—Bumstead, 

B—Yorke, 

C—Ilaselton, 

D—Haseltonc 
hi—Ilaselton, 

F—F rischknecht, 
0—Harrison 


1,114,578 

1,215,604 

1.890.876 

1.890.877 

1.890.878 
2,052,539 

British 197,503 


R. W. BUMSTEAD. 
STOCK QUOTATION INDICATOR. 

APPLICATION TILED JUNE 22. 1905. 
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UNITED STATES PATENT OFFICE. 1 .« 

BALPH W. BUMSTEAD, OF BOSTON, MASSACHUSETTS. 

STOCK-QUOTATION INDICATOR. 

1,114,578. Specification of Letters Patent. Patented Oct. 20, 1914. 

Application filed June 22. 1905. Serial No. 266,437. 

To all icho/n it may concern : j the indicator mechanism, said view also 

Be it known that I. Ralph W. Bumstead, j showing a section through the pneumatic 
a citizen of the United States, residing at ! indicator-operating mechanism: Fig. V is a 
Boston, county of Suffolk, and State of front view of the indicator wheels, said view 60 
5 Massachusetts, have invented an Improve- also showing a portion of the indicator-op- 
ment in Stock - Quotation Indicators, of j erating mechanism; Fig. VI is a view simi- 
which the following description, in connec- I lar to Fig. IV showing the means for set- 
tion with the accompanying drawings, is a j ting the fractions-wheels of the indicator 
specification, like letters on the drawings i mechanism; Fig. VII is a plan view of Fig. 65 
10 representing like parts. VI, the pneumatic mechanism at the upper 

This invention relates to indicators for left-hand border of Fig. V” being omitted; 
stock quotations, and its has for its object Fig. VIII is a rear view df the means for 
to provide a device of this character which setting the indicator wheels; Fig. IX shows 
is automatically operated through the me- the front view of a portion of a stock-board. 70 
15 dium of an intelligence-transmitting instru- part of said figure being broken out to better 
mentality, such, for instance, as a printing show the interior construction; Figs. X and 
telegraph instrument, and which is capable XI are details of the selecting mechanism 
of exhibiting not only a market quotation hereinafter referred to: Fig. XII is a trans¬ 
fer each of a plurality of stocks or securities, verse section of a mechanism for tempo- 75 
20 but also a minimum and a maximum quota- rarily disconnecting the stock-boards from 
tion for each security. their “tickers” during the transmission of 

My improved device comprises an indi- matter for the tape other than the ordinary 
cator mechanism for each security, such in- quotations: Fig. XIII is a diagram of a por- 
dicator mechanism being preferably con- tion of the selecting mechanism: Fig. XIV 80 
25 structed to indicate not only the market is a further detail of the selecting mecha- 
quotations, but also the maximum and mini- nism: Fig. XV is a perspective view partly 
mum quotations, a pneumatic operating or in section showing the operation of the indi¬ 
controlling device for each indicator, and cator-operating mechanism; Fig. XVI is a 
a selecting mechanism, preferably operated section on substantially the line a —Fig. 85 
SO from a printing telegrapn and arranged first VI; Fig. XVII is a detail of a portion of 
to select and render operative the indicat- the mechanism shown in Fi^. I illustrating 
ing mechanism of the security which it is de- a modified arrangement of tne wiring; Fig. 
sired to quote, and then to render operative XVIII is a detail of a portion of the mecha- 
the indicator-operating mechanism of said nism shown in Fig. VIII. jFig. XIX shows 90 
S5 security, whereby said indicator is operated a detail of construction hereinafter referred 
to indicate the price at which said security to. 

has been sold. These various mechanisms In describing mv invention. I will first 
are all operated automatically from the in- describe the indicating mechanism which I 
telligence-transmitting instrumentality, and preferably employ, and will thereafter de- 95 
40 the result is that with an indicator embody- scribe the operating mechanism therefor 
ing my invention in a broker’s office, the and the means for selecting the indicating 
prices at which the various securities are be- mechanism of the particular security it is 
ing sold on the stock exchange will be auto- desired to quote. 

matically exhibited as fast as the sales are Indicating mechanism. — J would state at 100 
45 recorded on the printing telegraph. the outset that I propose to employ as many 

In the accompanying drawings, Figure I indicator mechanisms as there are securities 
is a diagrammatic view of the circuits of the to be quoted or indicated, afnd the indicator 
electric part of the selecting mechanism by mechanism for any one seduritv is entirely 
which tne printing telegraph operates to independent from the indicator mechanism 105 
50 select and render operative the indicator for any other security, although, as will be 
mechanism for any desired security; Fig. II presently described, the indicator mecha- 
is a side view of the tens-wheels of the indi- nism for each security is operated from the 
cator for any security; Fig. Ill is a section same printing telegraph instrument or its 
on substantially the line 3—-3, Fig. II; Fig. equivalent. 110 

55 IV is a side view similar to Fig. II of the I prefer to use price wheels for the indi¬ 
mechanism for setting the units-wheeis of cators, and one wheel is adapted to indicate 
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the tens figure of the quotation designated, 
another wheel is adapted to indicate the 
units figure and a third wheel is adapted to 
indicate the fractions. I could, if desired, 
5 also employ another wheel to indicate the 
hundreds figure of the quotation, but as this 
would be likely to unduly complicate the 
structure, I propose to omit the hundreds 
wheel and reiy upon the observer’s general 
10 knowledge of the stocks quoted to tell him 
whether the price indicated by the wheels 
is 140, for instance, or 40. 

The tens-wheel and units-wheel of the in¬ 
dicator for each security are marked on their 
15 peripheries with the figures: 0, 1, 2, 3, 4, 5, 
6, 7, 8, 9; and the fractions-wheel for each 
security is marked: -, J, i, g, £, f, $, £, 

In tne drawings (see Figs. II and V) 
wheels to', to 4 and to 7 designate the tens- 
:o wheel, units-wheel and fractions-wheel, re¬ 
spectively, of one security, these wheels be¬ 
ing those that are adapted to indicate the 
market quotation of any security. The said 
wheels are arranged side by side, as shown 
25 in Fig. V, and in practice will be arranged 
behind a board or partition o* which has an 
opening o' therein (see Figs. IV and IX) 
through which a portion of the periphery of 
each wheel is visible. As fast as any se- 
30 curity is sold, the printing telegraph sets in 
operation the selecting mechanism and indi¬ 
cator-operating mechanism, presently to be 
described, and they operate to turn the 
wheels to', to 4 and to 7 for the selected se- 
35 curity so that said wheels will indicate the 
price at which the security was last sold, 
or as I have termed it, the “ market quota¬ 
tion ” for said security. In addition to this 
set of wheels to', to 4 and to 7 for indicating 
40 the market quotation of each security, the 
indicator mechanism for each security also 
has a set of wheels to 2 , to b and to* (see Figs. 
II, IV, V and VI) for indicating the mini¬ 
mum price at which said security has been 
45 sold during the day, and another set of indi¬ 
cating wheels to 8 , m* and to® for indicating 
the maximum price at which said security 
has been sold during the day. 

Each set of wheels for indicating the 
• 50 maximum or minimum quotation contains a 
tens-wheel, a units-wheel and a fractions- 
wheel similar to the set which indicates the 
market quotations. The wheels for indicat¬ 
ing the minimum and maximum quotations 
55 are also arranged behind the board o 4 , the 
wheels to 2 , to 5 and to. 8 for the minimum quota¬ 
tion being visible through an opening o z in 
said board, and the figures on the wheels for 
indicating the maximum quotation being dis- 
50 played through an opening o z in said board. 
All of these price wheels are supported on 
suitable shafts mounted in a frame 31. 
Each of the wheels in each set of wheels has 
fast therewith a pinion 32 which gears with 
65 a rack S3 on the end of an actuating-lever. 


The actuating-lever for the tens-wheel of 
the market quotation is designated k , that 
for the tens-wheel of the minimum quota¬ 
tion being designated k 8 , and that for the 
tens-wheel of the maximum quotation being 
designated k*. 

The actuating-levers for the units-wheels 
of the market, minimum and maximum quo¬ 
tations are designated 34, k 7 and r 7 , respec¬ 
tively, and the actuating-levers for the frac- 
tions-wheels for the market, minimum and 
maximum quotations are designated 35, r 8 
and r®, respectively. 

The actuating-levers £, 34 and 35 for the 
wheels for the market quotation are actuated 
directly by the indicator-operating mecha¬ 
nism, hereinafter described, and the actuat¬ 
ing-levers for the wheels for indicating the 
minimum and maximum quotations are ac¬ 
tuated from the actuating-levers for the 
wheels indicating the market quotations. 

Referring first to Fig. II, it will be seen 
that the actuating-lever k is pivoted to the 
frame 31 at n' and has projecting therefrom 
a pin p'. Pivoted to the rod n' are con¬ 
trolling-levers k' and k 2 which are actuated 
directly from the indicator-operating mech¬ 
anism presently to be described. When the 
right-hand end of these levers shut toward 
each other, they grip between them the pin 
p', and the position of the actuating-lever k 
is therefore determined by the final position 
in which the two levers k', k 2 are placed by 
the indicator - operating mechanism. For 
instance, if the wheel to' is to indicate the 
figure 1, the lever k' will be moved up¬ 
wardly considerably more than the lever k 2 
is moved downwardly, and the actuating- 
lever k will be elevated from the position 
shown in Fig. II. On the other hand, if 
figure 7 is to be indicated, the right-hand 
end of lever k 2 will be moved downwardly 
more than lever k' is moved upwardly, and 
the actuating-lever will assume the position 
shown in Fig. II. In all cases the setting 
movement of the right-hand end of the lever 
k 2 is downward, starting from its highest 
position, and the setting movement of the 
lever k' is upward starting from its lowest 
position. 

The mechanism for moving the actuating- 
lever 34 for the units-wheel to 4 for the mar¬ 
ket quotation is similar to that above de¬ 
scribed, that is, it comprises two controlling- 
levers k B , 7i®, suitably pivoted on the cross- 
rod n' and actuated by the indicator-operat¬ 
ing mechanism, hereinafter to be described, 
and adapted to grip between them as they 
move toward each other a pin g 4 projecting 
from the actuating-lever 34. A similar 
mechanism is also used for operating the 
fractions-wheel to 7 for the market quota¬ 
tion, said mechanism comprising two con¬ 
trolling-levers n 90 (see Fig. VI) which are 
also suitably pivoted on a cross-rod and 
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are adapted to grip between them a pin q K 
projecting from the actuating-lever 35. The 
j)osition of the controlling levers n 00 for the 
fraetions-wheel m 7 and that of the control- 
5 ling levers n 9 and k 3 for the units wheel m* 
for each indication is governed by the in¬ 
dicator-actuating mechanism, and said con¬ 
trolling levers operate on the pins g 4 , as 
above described, to actuate the indicating 
10 wheels m 7 . The above-described mech¬ 
anism is that which operates to set the price 
wheels for the market quotation. 

The means for controlling the price wheels 
for the maximum and minimum quotations 
15 will now be described, and first, I will de¬ 
scribe the connections for operating the tens- 
wheels m 2 and m 3 . Pivoted to the actuat¬ 
ing-lever k' is a slotted link t through the 
slot of which plays a pin p 2 extended from 
20 the actuating-lever k 3 for the tens-wheel 
and pivoted to the controlling-lever k 2 is a 
slotted link t' through the slot of which 
plays a pin p 3 extended from the actuating- 
lever k* of the tens-wheel m 3 . Whenever 
25 the controlling-lever k 2 is actuated to cause 
operation of the market quotation wheel m', 
the link t' will be drawn downwardly, and 
if the quotation to be indicated by wheel m' 
is higher than that which has been pre- 
S0 viousTy registered, the movement of said 
lever k 2 will be greater than any previous 
movement thereof, and consequently the end 
of the slot in the link t' will engage the pin 
p z and move the actuating-lever k 4 down- 
85 wardly, thereby turning the maximum tens- 
wheel m 3 to indicate the tens figure of the 
new maximum quotation. Said actuating- 
lever is held in this position by a pawl 
s 2 adapted to engage a ratchet r 5 rigid with 
40 the actuating-lever k*. Similarly if the quo¬ 
tation which is to be registered by the wheel 
in' is less than any which has been pre¬ 
viously registered, the lever k' will, in order 
to properly turn the wheel m ‘\ have an up- 
45 ward movement, and through the link t and 
pin p 2 , the actuating-lever A* 3 will be oper¬ 
ated, thereby turning the tens-wheel m 2 for 
the minimum quotation into position to in¬ 
dicate the tens figure of the new minimum 
50 quotation. Said wheel is held in its newly 
adjusted position by a suitable pawl s' 
pivoted at n 4 and adapted to engage a 
ratchet r' rigid with the actuating-lever k 3 . 
The pawls s' and s 2 may be released when 
55 desired by means of suitable push-rods s 
which extend through the front of the board. 
When the pawl s' is released, the wheel w? 
is rotated by a spring 116 until the figure 
“ 9 ” comes into view, this spring being se- 
50 cured at one end to the stationary shaft upon 
which the wheel m 2 is mounted, and at the 
other end to the inner side of the periphery 
of said wheel When the pawl a* is released 
the wheel m* is rotated by a similar spring 
55 H6 until the figure “ 0” comes into view. 


Likewise, other springs 116 within the other 
wheels of the maximum and minimum in¬ 
dicators serve the same purpose of restoring 
them to their starting positions when re¬ 
leased by their respective pawls. 70 

Whenever either the minimum or maxi¬ 
mum tens-wheel is moved to indicate a new 
tens digit it will obvioush be necessary to 
upset the minimum or maximum units-wheel 
so that a new start may be made with said 75 
units-wheels on the basis of the new tens 
figure, and similarly whenever the minimum 
or maximum units-wheel is turned to indi¬ 
cate a new units digit it will be necessary 
to upset the registration of the minimum or 80 
maximum fractions-wheel. The mecha¬ 
nism for accomplishing this will now be de¬ 
scribed. 

The pawl s' for holding the actuating 
lever k 3 for the minimum tens-wheels in 85 
its adjusted position, has rigid therewith a 
clutch-member q which cooperates with 
another dutch-member q' fast to the shaft 
n 4 extending between the sides of the frame 
31 (see Figs. Ill and XVI). The engaging 90 
projections of the clutch-members q , q', are 
square, as shown in Fig. XVI, so that said 
clutch-members rotate in unison. The right 
hand side of clutch-member q' (Fig. Ill) 
has an inclined surface which engages cor- 95 
responding inclined surfaces on a hub q 2 
rigid with the pawl s 3 for holding in its 
adjusted position the actuating-lever k 7 for 
the minimum units-wheel w 5 . A suitable 
spring 100 serves to hold these clutch-mem- 100 
bers in engagement with each other. Adja¬ 
cent the ratchet r 3 (see Figs. Ill and IV) is 
a guard 11 and between said guard and 
ratchet is a groove g'. When the tens-wheel 
m 2 is moved to shift the tens figure, the 105 
turning movement of the pawl s' , caused by 
clicking over a tooth of the ratchet r\ turns 
the clutch-member q' and the cam-surface 
on said member q' throws; the pawl s s to 
the right. Figs. Ill and XVI. and into the 110 
groove g' out of engagement with f the ratchet 
r 3 , thereby upsetting the registration of the 
minimum units-wheel. 

The upsetting of the registration of the 
minimum fractions-wheel is accomplished 115 
by a similar device. Fast to the shaft n* is 
another cam member q 3 adapted to cooper¬ 
ate with the hub q 4 of the pawl s* for locking 
the minimum fractions-wheel in its adjusted 
position, and adjacent the ratchet r 5 is a 120 
guard-flange 12 between which and said rack 
is a groove g'. The turning of the shaft n* 
either by the pawl *' or the pawl s 3 and 
clutch-member q' operates through the cam- 
members q 3 , q 4 , to move the pawl s 5 to the 125 
right (Figs. Ill and XVI) thereby disen¬ 
gaging it from the ratchet r“. The pawl s 5 
is normally held in its operative position 
by a suitable spring 13. It will thus be 
seen that whenever the minimum tens-wheel 180 
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vi' is moved, the registration of the mini¬ 
mum units and fractions-wheels is upset, so 
that said units and fractions wheels may be 
readily reset on the basis of the new tens 
figure, and that whenever the minimum 
units wheel m® is moved the registration of 
the minimum fractions-wheel m * is upset so 
that said wheel m s may be readily reset 
on the basis of the new units figure. The 
same construction is employed for disen¬ 
gaging the pawls s 4 and s 9 for holding 
the maximum units and fractions-wheels 
in their adjusted position whenever the 
maximum tens-wheel m z is moved to desig¬ 
nate a new figure, and likewise for disen¬ 
gaging the pawl $ a whenever the maximum 
units-wheel m® is moved to designate a new 
figure. i 

The upsetting of the registration of the 
maximum units wheel throws the figure 
“0” into view so that whatever the new units 
figure may be in the market quotation, the 
maximum wheel may be turned from 
“0” to the corresponding figure by a down¬ 
ward movement of the lever Jc 9 which starts 
always from its uppermost position above 
the pin p ®. Similarly, the upsetting of the 
minimum units wheel w? throws the figure 
“9” into view so that whatever the new 
units figure may be in the market quotation, 
the minimum wheel m® may be turned from 
“ 9 ” to the corresponding figure by an up¬ 
ward movement of the lever Jc 9 which starts 
always from its lowest position beneath the 
pin /?*. Similarly, the maximum and mini¬ 
mum fractions wheels upon being upset are 
restored to zero position so that whatever 
fraction may be indicated in the market quo¬ 
tation, the corresponding fraction may be 
brought into view for the maximum quota¬ 
tion by a downward movement of lever s * 
and for the minimum quotation by an up¬ 
ward movement of the lever s 8 . 

The mechanism for driving the minimum 
and maximum units and fractions wheels 
m®, m 8 , m®, m®, respectively, will now be de¬ 
scribed. After a maximum quotation of 
say 73| has been registered, it will be nec¬ 
essary to disconnect the units and fractions 
wheels m® and m? whenever quotations be¬ 
low 70 are registered, and to disconnect the 
fractions wheel m® whenever quotations un¬ 
der 73 are registered. Likewise after a 
minimum quotation of 69 £ has been regis¬ 
tered by the minimum quotation wheels m 2 , 
m®, m®, the setting mechanism for the units 
and fractions wheels m a . m 8 must not be in¬ 
terfered with by the setting mechanism for 
the units and fractions wheels of the mar¬ 
ket quotation set during the quotation of 
any price above 69g. Accordingly I have 
provided a mechanism by which the units 
and fractions wheels for the minimum quo¬ 
tation are connected to th-* setting device for 
the units and fractions wheels for the mar¬ 


ket quotations only when the latter are set 
to indicate a quotation lower than the pre¬ 
vious minimum quotation, and other mech¬ 
anism by which the units and fractions 
wheels for the maximum quotation are con¬ 
nected to the setting devices for the units 
and fractions wheels of the market quota¬ 
tion only when said market quotation wheels 
are set to indicate a quotation greater than 
the previous maximum quotation. The 
mechanism for accomplishing this object is 
as follows: Pivoted to the lever &® is a link 
t 4 connecting with another controlling lever 
Jc 9 which is adapted to cooperate with a pin 
p 9 projecting from the actuating lever Jc 7 
for the minimum units wheel to operate the 
latter, and connected to the controlling lever 
n® is a link ? which connects with another 
controlling lever &® for operating the actu¬ 
ating lever r 7 . The controlling levers k 7 and 
r 7 are pivoted on cross rods n 2 and n 9 both 
carried by the frame 31, and the controlling 
levers k 9 and Jc ® are slotted at s 7 and are 
mounted to turn about the fulcrum rods n 2 
and 7i z on which the actuating levers k 7 
and r 7 are pivoted. Said controlling levers 
Jc 9 , £® also have a pin-and-slot connection 
with arms u fast to shafts n 5 and w®, said 
shafts being mounted to turn in the frame 
31. The shaft n 9 also has rigid therewith 
an arm u' (see Fig. II) which is pivotally 
connected by a link X* 8 to a pattern lever t 2 
which is pivoted to the actuating lever Jc 
at p'. Said pattern lever has a cam slot 91 
therein in which plays a pin p* projecting 
from the actuating lever P. 

t 3 designates another pattern lever pivoted 
to the pattern lever t 2 , and also having a 
cam slot 91 therein adapted to receive a pin 
p 5 projecting from the actuating lever Jc*. 
Said pattern lever t 3 is connected by a suit¬ 
able link Jc 8 with an arm u' fast on the shaft 
n®. The shape of the slot 91 in the pattern 
lever t 2 is such that when the two actuating 
levers Jc and Jc 9 are parallel (that is, when 
the two tens-wheels mf and m 2 indicate the 
same figure), the pin p* occupies the curved 
portion of the slot, and the link is there¬ 
by projected toward the right Fig. II, there¬ 
by turning the shaft n 9 . This operation pro¬ 
jects the controlling lever Jc ®, Fig. IV, for¬ 
wardly into position to engage the pin p 9 
in the actuating lever Jc 7 , and if when the 
parts are in this position, the actuating lever 
34 is moved to indicate a figure less than 
that previously indicated, the engagement of 
the controlling lever Jc 9 with the pin p 9 will 
actuate the minimum units wheel m®, as will 
be obvious, thus making said wheel register 
with the quotation indicated by the market 
units-wheel m*. 

The units-wheel for the minimum quota¬ 
tion is held in its adjusted position by a 
pawl 5 s engaging a ratchet r* rigid with the 
actuating lever Jc 7 . At all times when the 
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arms k and Jc 3 are not parallel (that is, 
when the tens-wheels for the market and 
minimum quotations indicate different fig¬ 
ures), the pin p 4 will occupy the straight 
5 portion of the slot 91, and consequently the 
controlling lever k* will be withdrawn from 
engagement with the pin p 6 , as shown in 
Fk IV. 

From the above, it will be seen that so 
10 long as the tens-wheel for the market quo¬ 
tation is indicating prices greater than the 
lowest price at which the security has pre¬ 
viously sold, or that indicated by the mini¬ 
mum wheel m 2 , the pin p* will occupy the 
15 straight portion of the slot 91, and the con¬ 
trolling lever k° will be disengaged from 
the pin p a . Similarly, the controlling lever 
k° is held in parallelism with the controlling 
lever n 9 (see Fig. IV) by means of a link 
20 2 5 , and the pattern lever t 3 controls the posi¬ 
tion of the controlling lever k 9 relative to 
the pin p 9 in a manner similar to that in 
which the pattern lever t 2 controls the posi¬ 
tion of the controlling lever k ". So long, 
25 therefore, as the maximum tens-wheel ui s 
indicates a price larger than the tens-wheel 
the pin p 5 will remain in the straight 
portion of the slot 91 in the pattern lever 
t 3 . and the controlling lever k° will l>e 
30 thrown out of engagement with the pin //'. 
If, however, the tens-wheel m is thrown to 
indicate the same figure as that indicated 
by the maximum tens-wheel m 3 or a greater 
figure, the pin p 5 conies into the curved por- 
35 tion of the slot 91 (as shown in Fig. II), 
thereby throwing the controlling lever k' J 
forwardly (Fig. IV’) into engagement with 
the pin p 9 , and therefore the actuating lever 
r 7 will be moved downwardly in unison with 
40 the actuating lever 34, so that the maximum 
units-wheel will be brought to register the 
same figure that the market units-wheel 
does. A similar mechanism is used to dis¬ 
connect and connect the minimum and 
45 maximum fractions wheels m* and m 9 . The 
mechanism for connecting and disconnect¬ 
ing the minimum fractions wheel com¬ 
prises a pattern lever t G pivoted to the actu¬ 
ating lever 34 (see. Fig. IV), and having a 
50 cam slot therein in which plays the pin p 9 
on the actuating lever k 7 . Connected to the 
pattern lever t 0 is a link tv connected to an 
arm n 3 which is loose on the rod n 5 , and has 
rigid therewith a hub provided with a stop 
55 shoulder 92 (see Fig. VIII) which abuts 
against a corresponding shoulder on the 
hub of an arm u 2 - also loosely mounted on 
the rod n*. Said arm u 2 has connected 
thereto a controlling lever for cooperat- 
60 ing with a pin g 2 projecting from the actu¬ 
ating lever /** (see Fig. VI). A spring 93 
acting upon the arm u 2 tends normally to 
keep the shoulder thereon against the stop 
shoulder 92. The lever a* is connected to 
65 one of the controlling levers n 90 by a link 2*. 


With this mechanism it will be seen that 
whenever the market units-wheel is set to 
display a number equal to or lower than 
that already indicated by the minimum 
units-wheel m? the pattern lsver t c will rock 70 
the arm u 3 on the shaft n 3 thus separating 
the stop shoulder 92 on the hub of said arm 
from the corresponding shoulder on the hub 
of the arm w 2 , the spring 93 t hen coming into 
j play and projecting the controlling lever a 8 75 
j forwardly into engagement with the pin g 2 
(see Fig. VI) with tne result that the mini¬ 
mum fractions-wheel m s is operated by the 
movement of the actuating lever n 90 for the 
market fractions-wheel rrv. A similar con- 80 
struction, comprising the pattern lever t 7 , 
link n, 8 , arm u 3 , loosely mounted on the shaft 
! 72." and having a hub q H provided with a 
| stop shoulder 92, the arm u 2 loose on the 
| shaft 7 i 6 and having a cooperating stop 85 
shoulder and the controlling lever a 9 oper¬ 
ates to actuate the maximum fractions- 
wheel from the market fractions-wheel 
whenever the market quotation equals or 
exceeds the previously registered maximum 90 
quotation. 

Fast to the shaft n 5 is a (collar q 7 having 
a stop shoulder 94 which cooperates with 
a corresponding stop shoulder on the hub 
of the arm u 2 . This collar q 7 acts to hold 95 
the arm and its controlling lever in its in¬ 
operative position except at the times when 
the shaft nr is turned. The purpose of this 
construction is to prevent the minimum 
fractions-wheel from being disturbed ex- 100 
j cept when both the tens-wheel and units- 
! wheel of the market quotation are register¬ 
ing the same as the corresponding wheels 
of the minimum quotation. A similar col¬ 
lar (f is fast to the shaft if so as to prevent 105 
the maximum fractions-wheel from operat¬ 
ing except when both the market tens and 
units-wheels indicate the same figures that 
the maximum tens and units-wheels do, re¬ 
spectively. 110 

Indkator-optrating mcchanlxm .— It will 
l>e remembered that there r re as many in¬ 
dicating mechanisms, such as have been 
above described. as there are securities to be 
quoted. Each indicator mechanism has as- 115 
sociated therewith an indicator-operating 
mechanism, and as all the indicator-oi>erat- 
ing mechanisms are alike, a description of 
one will suffice, and one only has been shown 
in the drawings. ’ 120 

Each indicator-operating fiiechanism com¬ 
prises a pneumatic action for controlling 
the tens-wheel vi of the market quotation 
set, another similar pneumatic action for 
controlling the units-wheel m* of said set, 125 
and a third pneumatic action for controlling 
the fractions-wheel in 7 of said set. These 
pneumatic actions are shown in Figs. IV and 
XV as being placed one above the other, and 
they embody the following construction. 130 
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Referring to Fig. IV a series of pneu¬ 
matics i* are shown which are designated, 
respectively, 90, 80, 70, 60, 50, 40, 30, 20, 10, 
00 . These are the pneumatics for control- 
5 ling tens-wheel. Each of these pneumatics 
comprises a chamber closed at one side by a 
diaphragm A 4 , there being one such chamber 
for each of the numbers on the tens-wheel. 
Each diaphragm A 4 has projecting there- 
10 from two studs y which extend through hubs 
or bearings jf depending from a board or 
support 18, one hub of each pair being 
longer than the other hub, as best seen in 
Fig. XVIII. Above the board or support 
15 18 are two rock-shafts j 3 each having a plu¬ 
rality of arms j 2 projecting therefrom, the 
ends of said arms lying over and adapted 
to be acted on by the studs, as the diaphragm 
is raised. The rijjht-hand end of the crank- 
20 shaft j 3 (Fig. IV), or the rear end in Fig. 
XV, has pivoted thereto links y* (see Figs. 
V and XV) which in turn are connected to 
other longitudinally-extending rock-shafts y 7 
(see Fig. XV). Each rock-shaft / has rigid 
25 therewith an arm 43 which is connected by a 
link 'f with the controlling-levers A\ A 2 , for 
operating the market tenS-wheel mf. The 
hubs or stops y' of the different pairs vary 
in length, the hub y v nearest the observer 
30 for the 90 pneumatic (Fig. IV) having a 
maximum length and the opposite hub a 
minimum length, the succeeding hubs near¬ 
est the observer in said figure having a pro¬ 
gressively decreasing length, and those fur- 
35 ther from the observer having a progres¬ 
sively increasing length. The hubs nearest 
the observer (Fig. IV) in the pneumatic 
00 will have a minimum length, therefore, 
while the opposite hub has a maximum 
40 length. The result of this is that whenever 
the diaphragm A 4 is raised, the upward 
movements of the two studs connected there¬ 
to are limited by the length of the corre¬ 
sponding hubs. The stua nearest the ob- 
45 server, Fig. IV, in the 90-pneumatic will 
have a minimum upward movement, while 
the opposite stud will have a maximum 
movement, and therefore whenever the air 
is exhausted from the upper side of the 90- 
50 diaphragm and air pressure is admitted to 
the under side thereof, said diaphragm will 
be raised and the studs y will act against 
the corresponding arms j 2 , thereby turning 
the levers j 3 . One lever obviously will be 
55 turned more than the other because one of 
the studs y has a greater upward movement, 
and as a result the two controlling-levers A' 
and k 2 will be moved differently, the move¬ 
ment being such as to turn the tens-wheel 
60 m' so that “9” will be displayed through 
the opening o'. If, however, the air is ex¬ 
hausted from the top of the 40-diaphragm 
and air under pressure is admitted under¬ 
neath thereof, the upward movement of the 
65 studs connected to said diaphragm will turn 


the two shafts y*, but will give them a dif¬ 
ferent relative movement, such different 
movement operating through the connec¬ 
tions above described to turn the tens-wheel 
m' into the proper position to indicate “ 4 ”. 70 

From the above description it will be seen 
that by operating any one of the diaphragms 
A 4 of the pneumatics the tens-wheel m' can 
be turned into its proper position. The 
pneumatic action for operating the units- 76 
wheel m 4 is similar in every way, that is., 
it comprises a plurality of pneumatics hav¬ 
ing diaphragms A 5 (see Fig. IV), said pneu¬ 
matics Deing numbered in said figure 0 , 1 , 

2 , 3, 4, 5, 6 , 7, 8 , 9. The diaphragm of each qq 
pneumatic has extending therefrom two 
plungers which pass through suitable hubs 
or bumpers j', and said studs act against 
arms j 2 rigid with rock-shafts y 4 , said rock- 
shafts being connected by suitable links /• 85 
with other rock-shafts y* parallel to y 7 but 
connected to the controlling-levers n 9 , A 5 
through suitable links y 9 . 

The pneumatic action for operating the 
fractions-wheel is similar in every way, that 90 
is, it comprises a plurality of pneumatics 
having diaphragms A° (see Fig. IV) each 
having the studs y rising therefrom and ex¬ 
tending through bumpers or hubs y' of 
different length and adapted to act upon 95 
arms y 2 rigid with rock-shafts y 5 . Said lat¬ 
ter rock-shafts y 5 are connected to the con¬ 
trolling-levers n 90 by suitable links y 9 . The 
pneumatics for operating the fractions- 
wheels are designated in Fig. IV: -, |, i, 100 

§> J? 4 - 

From the above description, it will be seen 
how that by properly exhausting the space 
above any diaphragm and admitting air 
pressure beneath said diaphragm, the wheels 105 
of the market quotation set may be operated 
to indicate the quotation of any security. 

It will be understood that between each 
indication the inflated diaphragms become 
deflated and the actuating levers A®, n 9 , A®, no 
A 9 , etc., return to their normal positions so 
that for the making of any new indication 
said levers are always moved from their zero 
positions to that necessary to make the re¬ 
quired indication. 115 

The operation of the maximum and mini¬ 
mum quotation wheels has already been de¬ 
scribed, and it will be remembered, is effect¬ 
ed from the operation of the market quota¬ 
tion wheels. 120 

Selecting mechanism .—I will now pro¬ 
ceed to describe the mechanism bv which the 
indicator-operating mechanism for any de¬ 
sired security is selected. The spaces above 
the rows of diaphragms A 4 , A 5 and A® for any 125 
security all have communication with each 
other bv means of a space designated i 2 , Fig. 

IV at the left hand end of said figure, which 
space leads to an exhaust chamber (see 
the upper left-hand corner Fig. IV) the com- isc 
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munication between d* and the channel P I prises a swinging member b. which is shown 
being normally closed bv a valve £'. Since I in end view Fiir. X. and which extends 


the space P at the left of Fig. IV and 
the spaces above the rows of diaphragms all 
5 communicate with each other and are prac¬ 
tically the same air space I have designated 
the spaces above the diaphragm by the refer¬ 
ence numeral P, also. A single exhaust 
chamber d* may be used for a plurality of 
10 securities, in which case said common ex¬ 
haust chamber has a port (normally closed 
by a valve i') leading to the passage P for 
each security. A separate exhaust chamber 
d 9 for each security may be used if desired. 
15 however. Whenever, therefore, the valve i' 
for any security is raised, the spaces P above 
all the diaphragms for said security will be 
exhausted, and any one of said diaphragms 
may then be operated by merely admitting air 
20 to the space beneath the proper diaphragm. 

Before describing in detail the mechanism 
for selecting that valve i' which is to be 
operated, and the mechanism, for operating 
it. I will refer to the diagram in Fig. I, 
25 which shows the electrical connections from 
the printing telegraph. In said figure. 21 
designates the shaft which bears the type- 
wheel of an ordinary printing telegraph re¬ 
ceiver. and on the shaft is mounted an arm 
30 a carrying two contacts (P and a 3 , said con¬ 
tacts being insulated from each other. The 
contact a 2 is adapted to wipe over a plurality 
of contacts a* which correspond to the letters 
of the alphabet of the type-wheel; and the 
35 contact a 2 is adapted to wipe over and contact 
with a similar series of contacts (P which cor¬ 
respond to figures, fractions, and other char¬ 
acters of the type-wheel. The circuit includ¬ 
ing the contact (P has therein a switch a r \ 
40 which is automatically operated by the 
printing telegraph instrument, and the cir¬ 
cuit including tlie contact a" has therein a 
similar switch <r by means of which either 
of said circuits arc closed. 

45 I have not deemed it necessary to illus¬ 
trate herein the printing telegraph itself, as 
such mechanism forms no part of my present 
invention. I would also state that while the 
diagram herein illustrated is one which cor- 
50 responds with a printing telegraph using a 
single type-wheel, yet it will be obvious to 
one skilled in the art what changes would 
be necessarv in the circuit maker to adapt it 
to a printing telegraph having a pair of 
55 type-wheels. Moreover I would state that in 
the use of my invention I do not wish to 
limit myself to a printing telegraph receiver 
as the controlling agent, but that any device 
may be used for closing the electric circuits 
00 herein described whether automatically or 
manually operated. 

Each contact a 4 is connected by a suitable 
wire 22 with a swinging contact terminal b' 
of an automatic switch, the details of which 
65 are best shown in Fig. X. This switch com- 


the full length of the line bf switches and 
which carries a plurality of independent 
swinging contact terminals V, one of which 70 
is shown in Fig. X. There are as many of 
| these swinging contacts V as there are con- 
| tacts a 4 , and as the switch b is turned the 
contacts b carried thereby, are connected 
with the corresponding terminals b 2 and b 3 75 
alternately. Each terminal b z is connected 
to a circuit 23 having therein a magnet <?, 
and said circuits 23 are all connected to a 
common wire 230, which includes the coils 
of a magnet c 2 , there being only one such 80 
magnet c 2 for the whole Stock-board. A 
magnet c. however, is provided for each let¬ 
ter of the alphabet. 

The switch b is so constructed that imme- 
j diately upon the cessation of the impulse 85 
which energizes the magnet c 2 , the swinging 
terminals V are caused to .shift in unison 
from the contact terminals 'r to the contact 
terminals b 2 . Each contact terminal b 2 is in 
a circuit 24 which includes a magnet <?', 90 
there being as many such ma gnets c' and cir¬ 
cuits 24 as there are letters of the alphabet 
or as there are contacts a 4 . 

From the above description it will be seen 
that whenever the contact a 2 engages any 95 
contact a 4 , and the corresponding circuit is 
automatically closed by the switch a 6 an im¬ 
pulse will be sent through the corresponding 
magnet c. since the swinging terminals V 
of the switch b are all in engagement with 100 
the corresponding terminals b*. The same 
impulse will be sent through the magnet c -. 

The energizing of the latter magnet shifts 
the switch b to throw the terminals V into 
contact with their respective terminals b 2 , 105 
but this does not occur untij the cessation of 
the first impulse. When, therefore, a second 
impulse is sent through the! circuits, one of 
the magnets o' will be energized depending 
upon the position of the [contact a 2 . If, 110 
therefore, the contact a 2 i^ in engagement 
with the contact a 4 , corresponding to the 
letter 4 *A. V the closing of the switch (P will 
in the first place energize the A-magnet c 
and also the magnet c 2 . thereby shifting the 115 
switch b. and if before a second impulse is 
sent the contact a 2 is shifted to engage the 
contact a 4 corresponding to letter “ S” the 
second impulse will be sent through the S- 
magnet r'. Referring now back to Fig. IV, 120 
wherein is shown one of the magnets c and 
the mechanism it operates] it will be seen 
that the valve d 2 . which mjav be the arma¬ 
ture of the magnet, if desired, controls com¬ 
munication of a duct d z with the atmosphere, 125 
said duct terminating in a phamber d* hav¬ 
ing a diaphragm d 4 therein. >ihich diaphragm 
is adapted to act on the stem f 2 of a pneu¬ 
matic valve /. /'. The valv4 /' controls com¬ 
munication between an exhaust-chamber <F 130 
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and a chamber <?, and the valve f controls 
communication between said chamber cP and 
a chamber <P which communicates with the 
atmosphere. There is one chamber cP, a 
5 valve /, /', controlling the same, and a mag¬ 
net c for each letter of the alphabet. 

Within the exhaust-chamber <P are a plu¬ 
rality of pairs of pneumatics /“, f , (one for 
each security), the pneumatics of each pair 
10 being connected to a: rocker-arm A 2 , which is 
adapted to act on the stem i of the valve i' 
and thereby control the latter. In order to 
make it perfectly clear, I will repeat that 
there is a chamber d? for each letter of the 
15 alphabet, and a pair of bellows / 8 , f 7 , for 
each security. 

The chamber d 9 corresponding to any let¬ 
ter of the alphabet is connected by suitable 
conduits Z 5 to the pneumatics of all the 
20 securities whose abbreviations commence 
with said letter. For instance, if the cham¬ 
ber (P in Fig. IV corresponds to letter A, 
then the conduits Z 5 leading from said 
chamber are connected with the pneumatics 
25 Z* corresponding to all those securities 
whose abbreviations begin with A. The 
energization of any magnet c opens the cor¬ 
responding valve d 2 and admits air to the 
passage cP. As soon as air is admitted to 
30 this passage (P there is a preponderance of 
pressure on the underside of the diaphragm 
d 4 , it being understood that there is suction 
on the upper side thereof, and, therefore, 
the valve-stem f 2 is raised, closing the valve 
35 Z' and opening the valve f. 

In order to maintain the valve-stem f 2 
in its raised position after the deenergiza¬ 
tion of the magnet c and until restored by 
means hereinafter described, the chamber (P 
40 and its diaphragm d* are arranged as fol¬ 
lows:—The diaphragm d 4 is provided with 
a bleed hole near its periphery, said bleed 
hole 41 (Fig. XIX) tending to equalize the 
pneumatic pressures in the chamber d c and 
45 the duct (P until the valve d 2 is opened. 
When, however, the diaphragm d* is lifted 
by air pressure on the underside, the bleed 
hole 41 is pressed against the roof of the 
chamber (P and is closed thereby with the 
50 result that the air pressure in the duct cP 
is maintained even after the valve d 2 is 
closed and consequently the valve-stem f 2 
is held in its raised position, as desired. 
When the valve f is opened air is admit- 
55 ted to the chamber cP and to the pneumatics 
Z 8 of all the securities having an abbrevia¬ 
tion commencing with the letter correspond¬ 
ing to that of the magnet c. 

Referring now to Fig. VI, one magnet c' 
60 and its connected parts is shown. This 
magnet controls a valve dr, which may, if 
desired, be the armature of the magnet, and 
which opens or closes a duct <P which ter¬ 
minates in a compartment <P having a dia¬ 


phragm d* therein. The diaphragm is 65 
adapted to act against a valve-stem f 2 carry¬ 
ing two valves f* and Z 8 . The valve f 9 con¬ 
trols communication between an exhaust- 
chamber d 8 and a chamber A; and the valve 
Z 8 controls communication between a cham- 70 
ber d 7 communicating with the atmosphere 
and said chamber A. 

There is one magnet c for each letter of 
the alphabet, as has been before stated, and 
consequently one chamber A for each letter 75 
of the alphabet. Each chamber A is con¬ 
nected by conduits A' with the pneumatics 
f of all the securities whose abbreviations 
end in the letter to which the chamber A 
corresponds. For instance, if, in Fig. VT, 80 
the chamber A corresponds to the letter C, 
then the conduits A' will connect said cham¬ 
ber with all the pneumatics f of those se¬ 
curities, the second letter of the abbrevia¬ 
tion of which is C. Whenever a magnet c' 85 
is energized, its valve dr is raised and air 
is admitted to the underside of the dia¬ 
phragm d*. The valves f 9 and f 9 are there¬ 
by elevated, thus closing the chamber A 
to the atmosphere and opening it to the ex- 90 
haust chamber c? 8 , with the result that all of 
the pneumatics f connected to said chamber 
A are exhausted. The valves f 9 and f 9 when 
displaced by the magnet c' are maintained 
in such displacement after the deenergiza- 95 
tion of said magnet by the same arrange¬ 
ment of the bleed hole in the diaphragm d* 
already described. 

Referring now to Fig. XIII, the opera¬ 
tion of this part of the selecting mechanism 100 
will be made more clear. Suppose, for 
instance, the abbreviation of the security it 
was desired to quote was B. T. In this 
event, the contact a 2 would'be brought into 
engagement with the B-contact a\ and the 105 
B-magnet c would be energized. The ener¬ 
gizing of this magnet admits air to the 
pneumatics Z 8 for three securities, as shown 
in the illustrated example in Fig. XIII, 
and, therefore, said three pneumatics Z 8 are 110 
open to the atmosphere. This opening of 
these pneumatics f to the atmospnere, how¬ 
ever, does not change the position of them, 
because the rocker arm A 2 pivoted at A* 
(Fig. IV)’ requires the pneumatics f to be 115 
closed when pneumatics Z 8 are inflated and 
vice-versa. But when pneumatics f 1 are in¬ 
wardly exposed to the atmosphere and out¬ 
wardly surrounded by the exnaust chamber 
<£*, the communication of pneumatic Z 8 with 120 
the atmosphere only balances the upward 
pressure on both sides of fulcrum A* (so far 
as these pneumatics are concerned) and can¬ 
not overcome the atmospheric pressure on 
the top side of valve i', in consequence of 125 
which the latter remains closed until the air 
is withdrawn from pneumatic f. The en¬ 
ergization of the magnet c 2 shifts the swing- 
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ing contacts b' of the switch b into contact 
with the terminals £r, and when the arm a' 
is moved so as to bring the contact a 2 into 
engagement with the contact a* correspond- 
5 ing to the letter “ T ”, this being the second 
letter of the abbreviation, the T-magnet c' 
will then be energized. The energization of 
this particular magnet c' will result in ex¬ 
hausting the pneumatics f for all the se- 
10 curities having T for the second letter of 
the abbreviation. The exhausting of these 
bellows / 7 , however, does not effect their po¬ 
sition so long as the corresponding bellows 
/ ,; are exhausted. The particular pair of 
15 pneumatics, however, corresponding to the 
security B T will, by this operation, have the 
the pneumatic f exhausted and f G connected 
with the atmosphere, and the result will be 
a turning of the rocker-arm h 2 to open the 
20 valve i' and thus connect the passages i 2 of 
the indicator-operating mechanism for this 
particular security B T with the exhaust 
chamber d 8 . 

The mechanism operated by the magnet c 2 
25 and which operates ihe. switch b will now be 
Jescribed. Referring to Fig. X, it will be 
*een that the magnet c 2 controls a valve d 2 
leading to a duct d 3 which is separated from 
an exhaust-chamber d 8 by a diaphragm i 5 . 
30 A double valve 25 normally closes communi- 
vation between the exhaust-chamber d° and 
a pneumatic y. When, however, the magnet 
r- is energized, and air is admitted to the 
duct </ 3 , the diaphragm i 5 raises the valve 25 
35 and closes communication between said 
pneumatic and the atmospheric chamber d~, 
and connects said pneumatic to the exhaust- 
chamber rf°, thereby exhausting said pneu¬ 
matic. Pivoted to the pneumatic is a latch- 
40 arm y 2 which is adapted to operate the 
switch b, said switch l>eing that illustrated 
diagrammatically in Fig. I. This switch b 
is a pivoted member having a stud p on 
which the latch-arm y 2 rests and carrying a 
45 swinging switch-blade b' which is the ter¬ 
minal 1/ shown in Fig. I. This switch¬ 
blade V is adapted to engage either of two 
contacts b 2 , b 3 , corresponding to the ter¬ 
minals b 2 . b 3 , in Fig. I. The terminal b 3 , in 
50 Fig. X. is electrically connected with the 
corresponding magnet c; and the terminal 
b 2 is connected with the corresponding mag¬ 
net r'. 

With the parts arranged as they are in 
55 Fig. X. the switch b is arranged so that the 
terminals 1/ and b 3 are connected, and hence 
when- an impulse is sent through the circuit, 
the magnet r will be energized with the re¬ 
sults above described. The magnet (r will 
CO be simultaneously energized, and the pneu¬ 
matic y collapsed. This collapsing of the 
pneumatic moves the latch y 2 to the right 
(Fig. X) so that the shoulder therein will 
drop down to engage the stud p. The ener¬ 


gization of the magnet c 2 is momentary only, 65 
and a bleed hole i® permits the duct d 3 to 
be exhausted immediately upon the closing 
of the valve <Z 2 , thereby allowing the valve 
25 to drop back into its normal position de¬ 
pressing the diaphragm i 5 . and opening the 70 
air chamber d? to the pneumatic y. The 
latter is immediately expanded by the 
spring y'. As the pneumatic thus resumes 
its expanded position by the action of the 
spring y', the latch-arm y s by its engage- 75 
ment with the pin p shifts the switch b to 
bring the swinging contacts b ' into engage¬ 
ment with the contacts 5 2 , so that when the 
next impulse is sent through the circuit the 
magnet c' will be energhed, thereby com- 80 
pleting the selection of the security to be 
indicated. 

It will be understood th at in Fig. X only 
one set of contacts b ', b 2 , b \ has been shown, 
but there are as many such sets of contacts 85 
as there are letters of tie alphabet, and 
that all these contacts V are operated by the 
pneumatic y, above dcscriaed. In order to 
restore the switch b to contact with the ter¬ 
minals b 3 after the indicating mechanism 90 
for any security has been operated, the mag¬ 
net c 3 is provided as shown in Figs X and I. 
This magnet is in a suitable circuit shown 
clearly in Fig. I, and is arranged so that it 
will be energized after the indicating inecha- 95 
ni>m for any security his been operated, 
and when energized it serves to operate a 
pneumatic y 3 in the sam? manner as the 
pneumatic y is operated by the magnet c 2 . 
Attached to the pneumatic! y 3 is a releasing 100 
projection y* which is adapted to engage 
the nose of the latch-arm y 2 when the pneu¬ 
matic y 3 is collapsed, thereby releasing said 
arm from the stud p and allowing the switch 
b to be restored to its initial position by 105 
means of the spring r. 

Having described abo\4 the mechanism 
for selecting the indicator-operating mecha¬ 
nism of any desired security, I will now 
proceed to describe how the indicator-oper- 110 
ating mechanism of the selected security is 
operated from the printing telegraph. Re¬ 
ferring now to Fig. I, Tthe terminals a 5 
shown in a line are assumed to be the same 
as the contacts a 3 arranged in a circle. 115 
These contact a 3 correspond to the numerals 
and fractions, and those \khich correspond 
to the numl>ers 0 to 0 are each electrically 
connected with the terminJals of a switch c 
which is similar in construction to the 120 
switch b. That is, it comprises a swinging 
member c (see Fig. XIV) similar to b hav¬ 
ing a plurality of swinging contacts e' 
adapted to engage either of the correspond¬ 
ing terminals c 2 or e 3 . The terminals e 3 are 125 
in circuits including the magnets c*; while 
the terminals e 2 arc in circuits including the 
magnets c*. The return wire of the circuits 



177 


1 , 114,578 


including the magnets c 4 includes the mag' 
net c% so that whenever anyone of the mag¬ 
nets c* is energized, the magnet c~ is also 
energized. The magnet c" controls the 
5 multiple switch e , in the same way as de¬ 
scribed in connection with the switch b and 
hence the sending of an impulse through 
one of the magnets c* will energize the mag¬ 
net c\ and the energization of said magnet 
10 will throw the switch e to connect the 
swinging contacts e' with the corresponding 
magnets c A . The magnets c* and e* control 
the pneumatics for operating the tens and 
units-wheels of the indicating mechanism. 
15 The other terminals a 3 corresponding to the 
fractions and other characters are connected 
to corresponding magnets o c , and the latter 
magnets c° control the pneumatics for oper¬ 
ating the fractions-wheels. 

20 Briefly stated, the operation of setting the 
indicators when the proper indicator-oper¬ 
ating mechanism has been selected, is to 
swing the arm a' to bring the contact a 3 into 
engagement with the contact a 5 correspond- 
25 ing to the tens-dimt of the number to be in¬ 
dicated. and send an impulse through the 
circuit by the automatic closing of the switch 
a 1 , thus energizing the corresponding mag¬ 
net c 4 and causing the tens-wheel to be oper- 
30 ated, and at the same time shifting the 
switch e so as to bring the magnets for the 
units-wheels in the circuit. The arm a' is 
then moved so that the finger a 3 will engage 
the contact a 5 corresponding to the units- 
35 digit of the number to be indicated and an 
impulse sent through the circuit by the clos¬ 
ing of the switch a\ thus energizing the cor¬ 
responding magnet c 3 and operating the units- 
wheel. The arm a' is then ^urned so that 
40 the contact a 3 engages the contact a 5 corre¬ 
sponding to the fraction to be designated 
and another impulse sent through the cir¬ 
cuit by the closing of the switch a~ , thereby 
energizing the corresponding magnet c A and 
45 operating the fractions-wheel. 

The operative connections between the 
magnets c*, c 3 and c 8 , respectively, and their 
respective pneumatics, are the same, and a 
description of one will suffice for all. In 
50 Fig. XI I have illustrated the manner in 
which these magnets control their corre¬ 
sponding pneumatics, and this illustration 
might apply to the connection between any 
magnet <?, <? or c ( and its corresponding 
55 pneumatics, and therefore the magnet shown 
in Fig. XI is designated c 4 , c*. Each of 

these magnets controls a valve d 1 of a duct 
d 3 which leads to a chamber closed by a 
diaphragm z 5 . Above this chamber is a 
60 suction-chamber f, and this suction-chamber 
communicates with a plurality of conduits 
or other chambers z 7 which extend to the 
various pneumatic chambers z 8 , as shown in 
Fig. IX. The chambers z* extend the length 


of the stock-board beneath the pneumatics 65 
A 4 , h 3 , h * of the various indicator-operating 
mechanisms. Each chamber z* 7 therefore 
connects with the same chamber z 8 of all the 
operating mechanisms, that is, one chamber 
v communicates, for instance, with the 90- 70 
chamber z 8 of all the indicator-operating 
mechanisms, and another chamber z 7 com¬ 
municates with the 80-chamber z 8 , of all the 
indicator-operating mechanisms, etc. Com¬ 
munication between each chamber v and the 75 
common exhaust-chamber i 3 is controlled by 
a valve which in turn is operated by the 
diaphragm v\ and communication between 
each chamber z 7 and a common wind or at¬ 
mospheric chamber z 4 is controlled by a valve 80 
/ which is attached to the same valve-stem 
p that the valve /' is. With this construc¬ 
tion, it will be seen that whenever the mag¬ 
net c 4 corresponding to the Fig. IX is ener¬ 
gized, said magnet will open the correspond- 85 
ing valve <P and admit air beneath the corre¬ 
sponding diaphragm z", thus inflating said 
diaphragm, closing the corresponding valve 
/', and opening the corresponding valve /. 
When the valves have thus been shifted, the 90 
chamber z* 7 leading to the 90-chamber z 8 be¬ 
neath the 90-pneumatics h 4 for each of the 
indicator - operating mechanisms, is con¬ 
nected through the valve f with the pres¬ 
sure-chamber z 4 , and if the air has been pre- 95 
viously exhausted from the passage r above 
one of said pneumatics h 4 belonging to a 
particular security mechanism, the pneu¬ 
matic will be lifted and the market tens- 
wheel of said security mechanism will be op- 100 
erated to indicate 9. The same operation 
is repeated for each of the magnets c 1 , c\ 

From the above description it will be seen 
that the selecting mechanism involves differ¬ 
ent groups of selector units which are herein 105 
shown as pneumatics there being one group 
of such selector units for each letter of the 
alphabet, that is. all the pneumatics or selec¬ 
tor units corresponding to the letter A con¬ 
stitute one group, all those corresponding to 110 
the letter B constitute another group, etc. 

It will also be seen that in making an indi¬ 
cation, one operation is to actuate that group 
of selector units corresponding to the first 
letter of the abbreviation of the commodity 115 
whose price is to be indicated. The next 
step is to actuate another group of selector 
units corresponding to the second letter of 
the abbreviation, and as a result the par¬ 
ticular selector unit which is in both groups 120 
will be rendered operative to cause a proper 
indication of the price of the commodity 
represented by said selector unit to be actu¬ 
ated. It will thus be seen that the selective 
mechanism I employ is a progressively selec- 125 
tive mechanism, that is. it acts progressively 
to finally select the proper indicator for in¬ 
dicating the price of the desired commodity. 


In order to better describe the operation 
of my device, we will suppose, for instance, 
that the following is printed on the tape of 
a ticker and the quotations-thus printed are 
5 to be indicated automatically by the mecha¬ 
nism above described. 


LN . AC .SP .AC .MP .LN .SP 

1 117 13 17 

402. 300 81?. 678. 808. 092S500SS. 40?. 668. 


.MP . AC . MP 

5 87 7 

098 200 81-. 800 0T5.8.10 .S400SW8 

is.v.;. 

It will be noticed in passing that the 
question of whether a stock is sold at 401 
or 140£ is left for the observer to answer 
through his intimacy with the market, since 
20 the use of numbers of three digits would un¬ 
duly complicate the mechanism. As the 
shaft 21 of the printing telegraph turns to 
print L the contact or is simultaneously 
brought into engagement with the L-contact 
25 <z 4 , and the L-magnet c is energized. The 
mechanical movement in the ticker which is 
used to make the imprint of the letter L 
upon the tape is connected in my controlling 
device with the switch o* so that electrical 
30 impulses will be sent through the contacts 
a* only in accordance with the correspond¬ 
ing letters as they are printed upon the tape. 
The energization of the magnet c opens to 
the atmosphere all of the pneumatics /® 
35 which belongs to securities whose abbrevia¬ 
tions begin with L, as has been fully de¬ 
scribed above. Simultaneously with the 
energization of magnet r. the magnet c 2 is 
energized, and the switch b is thereby turned 
40 to bring the swinging contacts V into con¬ 
tact with the corresponding terminals 5 2 . 
The said switch b having thus been shifted, 
immediately upon the cessation of the im¬ 
pulse which printed L on the tape, and 
45 which opened the L-pneumatics f n to the at¬ 
mosphere. the following impulse printing N 
will direct a circuit through the N-magnet 
<?', said magnet operating through the pneu¬ 
matics controlled by it (see Fig. VI) to ex- 
50 haust the air from all the N-pneumatics f 7 . 
The single pair of pneumatics /• and / T 
which combines connections with the L- 
chamber d 9 and the N-chamber k will then 
be operative in opening its valve V and ex- 
55 hausting the chambers t 2 belonging to the 
LN indicator-operating mechanism. Let us 
assume for illustration that this LN quota¬ 
tion is the first of the day’s transactions, and 
that the maximum and minimum wheels 
60 have been previously set to register 00 and 
99tf, respectively. When the printing tele¬ 
graph prints 4, the contact a 3 will be in en¬ 
gagement with the 4-contact a 5 and an im¬ 
pulse will be sent through the 4-magnet c 4 , 


by reason of the fact that the mechanical 65 
movement in the ticker which is used to 
make the imprint of the figures and frac¬ 
tions on the tape is connected with the cir¬ 
cuit maker a 7 . When the 4-magnet c 4 is 
energized, it will operate jto lift its valves 70 
/, /' to shut off the exhaust chamber t 3 and 
open the wind chamber i 4 ko the channel i 7 
leading to the 40-compartiinent i 8 (see Fig. 

TV) beneath the 40-pneum^tics h A of all the 
indicator-operating mechanisms. The par- 75 
ticular pneumatic h 4 whiclji has wind pres¬ 
sure on its underside and vacuum on its 
upper side is lifted, thereby turning, through 
the mechanism above described, the market 
quotation tens-wheel to register 4, said mech- 80 
anism operating to turn tjie minimum and 
maximum tens-wheels to register 4. When 0 
is printed, the contact a 3 engages the 0-con- 
tact a 5 , and since the switch e has been 
thrown by the simultaneous energization of 85 
the magnet c 7 with the 4-magnet c 4 , the next 
impulse energizes the 0-ms gnet c 3 , and said 
0-maonet operates as abov i described to set 
the three units-wheels to 0. When the 4 is 
printed on the tape, the contact a 3 engages 90 
with the % contact a 5 , thus energizing the 
4 magnet c®, thereby causing the fractions- 
wheels to register |. The printing of the 
two dots following is coincident with ener¬ 
gizing the magnets c 5 and respectively. 95 
said magnets operating to restore the 
switches b and e to their original positions. 

The mechanism controlled bv the magnet 
c s is almost identical in construction with 
that controlled by the magnet c*. as will be 100 
seen by reference to Figs. XTV and X re¬ 
spectively, and the function of said magnet 
c* is to operate the pneumatic 103 which in 
turn operates to restore the switch e to its 
initial position. 105 

It will be understood that the switch e is 
moved into engagement with the contact e- 
bv the operation of a pneumatic which is 
controlled by the magnet ? 7 , and which has 
connected thereto the pr.wl 104. so that HO 
whenever said pneumatic is actuated, the 
pawl 104 will engage the pin 85 projecting 
from an arm connected wijth the switch and 
will swing said switch into engagement with 
the contact e 2 . The pawl is released to per- H5 
mit the switch to resume its initial position 
bv the collapsing of the pneumatic 103, as 
above described. 

When the magnet t* is energized by the 
engagement of the contact a 3 with the proper 120 
contact a 5 , the valve d 2 is raised, thereby ad¬ 
mitting air beneath the diaphragm 105, and 
raising the valve 100 to close communication 
between the pneumatic 103 and the wind 
chamber 107 and opening it between said 125 
pneumatic and the exhaust chamber 108 
whereby the pneumatic is Exhausted and the 
tail 109 thereon lifts the pawl 104 from en- 
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garment with the pin 85 and allows the of the diaphragm will be immediately equal¬ 
spring 86 to return the switch e to its initial ized because of the bleed hole, and when this 
position. occurs, the valves are dropped to their ini- 

The magnet c % operates merely to restore tial position. 

5 the switch c to its original position, but the The printing of 300 on the tape will be 70 
magnet r 3 performs the added function of accompanied by the momentary shifting of 
restoring all the valves controlled by the the 3-valve and the 0-valve without effecting 
magnets c and c'. This is accomplished by any of the pneumatics h 4 , k s or h r \ This is 
mechanism shown in Fig. X wherein it will simply to indicate to observers of the tape 
10 be seen that the pneumatic y 3 has a link n that 300 shares of the following security 75 
connected thereto to which is connected a were sold. "When no number precedes the 
red if" that extends through an aperture in abbreviation, 100 shares is understood. The 
the casing and is pivotally connected to a printing of the abbreviation AC operates 
valve restorer f 3 that is arranged to act on as above described to select the particular 
15 the valves controlled by the magnetsoand c\ pair of pneumatics / c , f corresponding to so 
Upon referring to Fig. IX wherein the front this security, and the printing of Sl£ oper- 
of the indicator is shown broken away, the ates as above described to set the AC indi¬ 
magnets c 9 , c 2 and c f are illustrated in a cators at 81J. The indicating of the quo- 
horizontal row. it being understood that tation of SP 67i is accomplished by the same 
20 the remainder of the magnets r, c' are placed steps above outlined. 8i 

in the same row together with the magnet The next quotation of AC at 80* requires 
c 3 . This longitudinal arrangement of the that the minimum quotation wheels should 
magnets and the pneumatic valve systems be set with the market wheels, this being 
operated thereby enables me to use a valve accomplished as described more at length 
25 restorer f 3 in the form of a long horizontal above. 90 

strip, an end view of which is seen in Fig. The next quotation indicates two sales 
X, and which strip extends over all the of the MP security, one at 109i and the other 
valve stems belonging to magnets c and c'. 109 3 . The first sale is for 100 shares and the 

The connection between this valve restorer second for 500 shares. The letter S as here 
30 and the pneumatic y 3 . which is readily seen used corresponds with that particular con- 95 
from Fig. X. is such that the collapsing of tact a 5 which connects with the magnet c 9 of 
the pneumatic will permit the valve re- the switch d'. The same pneumatic action 
storer to drop onto the valve stems with is employed in connection with the magnet c 9 
which it cooperates while th^ inflation of as with the magnets c 2 and c~. such action be- 
35 said pneumatic lifts the valve restorer off ing shown in Fig. XII. The energization of 100 
from the stems. operates to collapse the pneumatic z. 

y° is a weight which is attached to the Said pneumatic has a connection z r extending 
pneumatic, said weight slightly overbalanc- therefrom adapted to engage the switch d' 
ing the weight of the valve-restorer f 3 . which switch normally closes against the con- 

40 Exhaustion of the pneumatic y 3 lowers tact « R and thus completes the return circuit 105 
the restoring device / 3 and pushes the L- from all the magnets except the magnet e*. 
and X-valve-stems f- downward and opens When the pneumatic z is exhausted, the pro- 
the bleed hole in the flexible diaphragms d\ jeetion g 3 in the connection z' is forced into 
so that the ducts d 3 are again exhausted to the notch z 2 of the switch d'. and the latter 
45 retain said diaphragms in their depressed is thus disconnected from the contact «*. 110 
positions, while at the same time the L- The result of this is the breaking of the en- 
chamber d 9 and the X-chamber k are re- tire circuit containing all the magnets except 
stored to their normal communications with the magnet c 9 and thus disconnecting the 
the exhaust chamber d« and wind chamber whole stock-board from the printing tele- 
50 d 7 respectively, thereby returning the LX graph. After the printing telegraph has re- il£ 
pneumatics / c , f to their normal positions, corded the 500, S is again printed, and e» 
and closing the valve V. The leakage of air again energized, and the pneumatic r again 
between the plungers j and their studs exhausted. This second exhaustion of the 
will restore the chambers #* to their normal pneumatic z operates to return the switch 
55 condition of atmospheric pressure imme- d f to its initial position bv reason of the en- 120 
diately upon the closing of the valve V. gagement of the lug g 3 with the notch a 3 , as 
The valves 106 controlled by the magnets seen in Fig. XII. The closing of the switch 
o 3 and o* respectively are restored to their d' again closes the circuit of the magnets 
initial position, as shown in Figs. X and and puts the stock-board into operation. 

60 XIV, by a bleed hole which establishes The manner in which the ether quotations 125 
communication between the exhaust cham- above indicated will be designated by the 
ber d 6 and the ducts d 3 . As soon as either stock-board will be evident in view of the 
of these two magnets are deenergized and foregoing description, 
valve d 2 controlled thereby dropped to close A suction pump of any suitable type mav 
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by reversing the arrangement of the valves 
throughout the stock-board, a blower of any 
of the types used in organs ma} r be provided. 
In Fig. IX a windwav i 9 is shown leading 
5 from the chambers d a , h* and i 3 to a pressure 
equalizer v and a pair of exhaust bellows w. 
The latter are suitably provided with valves 
for expelling the air into the open, and are 
connected by means of the driving rods w 1 
10 with a wheel w 2 geared to the armature-shaft 
tri of an electric motor m. The equalizer 
v is provided with a weight v 1 to offset a 
certain amount of external atmospheric pres¬ 
sure thereon and maintain a constant degree 
13 of exhaustion within. To the weight box v 2 
of the equalizer v is attached a chord x con¬ 
nected at its other end with a weight x 1 (or 
spring) to hold it taut. This chord operates 
a rheostat x 2 or other governor for the motor 
-0 m. When the operation of the board intro¬ 
duces air into the windway i 9 faster than it 
is pumped out, the weight v l will pull the 
equalizer down sufficiently to shift the rheo¬ 
stat or and make the motor m and exhaust 
25 bellows w work more rapidly. If the pump 
exhausts air more rapidly than it is intro¬ 
duced into the wind way i° the equalizer v 
will again lift the weight v 1 and shift the 
rheostat x 2 the other way allowing the motor 
10 to work more slowly. 

I propose to use any suitable automati- 
cally-operative means, such for instance as 
the springs 11 C to restore the indicating 
wheels to their initial position, when the 
35 pawls are disengaged from the actuating 
means. 

I have shown the magnet c A in an inde¬ 
pendent circuit, but it will be understood 
that it might be placed in series with the 
40 magnet c° or r 5 without departing from my 
invention, as shown in the modification illus¬ 
trated in Fig. XVII. 

The particular embodiment of the inven¬ 
tion herein illustrated is one adapted for use 
45 where each security is denoted by an abbre¬ 
viation of two letters, but I wish to state 
that the invention is not limited to this par¬ 
ticular embodiment, nor in any way except 
as specified in the appended claims. 

5° In Fig. I certain of the contacts a 5 are con¬ 
nected in parallel by rivets a. This construc¬ 
tion may be employed where the series of 
contacts a? contain two contacts for the same 
number. 

55 In Fig. IX I have shown an arrangement 
of the board o 4 wherein spaces are provided 
for posting manually the opening, high, low, 
and closing quotations of the previous day. 
Where my improved automatic indicating 
60 mechanism is employed in connection with a 
board having these spaces for thus exhibit¬ 
ing the opening high, low and closing quota¬ 
tions of the previous day, said latter quota¬ 
tions as well as the quotations for any given 
65 day may be simultaneously displayed. 


It will be seen from the above that each 
indicating wheel is set to indicate the desired 
number by a single electrical impulse, and in 
this respect my invention differs from those 
devices in which the indicating wheels are 70 
moved forward with a step-by-step move¬ 
ment to show the indications thereon suc¬ 
cessively. 

It will be understood of course that the 
above description refers to the embodiment 75 
of my invention herein illustrated, but I 
would state that my invention is not limited 
to the exact construction shown. I prefer to 
use indicating wheels for the indicating 
members, but the wheel construction of the go 
indicating member is not essential. Simi¬ 
larly while the particular form of pneumatic 
action employed is that which I prefer, yet 
the invention is not limited thereto. Vari¬ 
ous changes, therefore, in the construction 85 
of the parts may be made without departing 
from the invention as expressed in the 
claims, certain of which ar^ very broad. 

By the term intelligence-transmitting in¬ 
strumentality as used aljove and in the 90 
claims I mean any instrument, such as a 
printing telegraph, which is capable of 
transmitting intelligence from one point to 
another. 

Having described my invention what I 95 
claim as new and desire to secure by Letters 
Patent is:— 

1 . In a device of the qass described, a 
plurality of quotation indicators, one for 
each of several stocks or commodities, selec- 100 
tive mechanism having means for adjusting 
said quotation indicators aj will in accord¬ 
ance with any desired sequence of quotations 

! of the several stocks or conlimodities and in 
accordance with any desired sequence of 105 
values for the quotations of any individual 
stock or commodity, and an intelligence- 
transmitting instrumentality operatively 
connected by said selective mechanism with 
said quotation indicators. HO 

2 . In a device of the class described, a set 
of quotation indicators for each of several 
stocks or commodities, each set comprising 
a market, maximum and a minimum quota¬ 
tion indicator, selective mechanism provided 11 * 
with means for selecting aj: will the set of 
quotation indicators for any stock or com¬ 
modity and selectively operating the market 
quotation indicators of the selected set to 
display any desired sequence of quotations 120 
of a stock or commodity, means for actuat¬ 
ing the maximum and minimum indicators 
only when the market quotations exceed pre¬ 
vious limitations of quotation, and an in¬ 
telligence-transmitting instrumentality op- its 
eratively connectible by saidl selective mech¬ 
anism with said quotation indicators. 

3. • In a stock market indicator, a plurality 
of price indicators, one for each of several 
stocks or commodities, a plurality of initial 120 
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selector units each adapted to select a group 
of said price indicators, a plurality of com¬ 
plementary selector units each adapted to 
select a single one out of said group of price 
5 indicators, and means to operate said se¬ 
lected indicator to display any desired quo¬ 
tation. 

4. In a device of the class described, a 
plurality of market quotation indicators se- 
10 lectablv operative to display quotations in 
accordance with any desired succession of 
said quotations, and means; common to all 
the indicators to communicate said quota¬ 
tions thereto from a central station. 

15 5. In a device of the class described, 

market-quotation indicators selectable at 
will, minimum-quotation indicators, and 
maximum-quotation indicators, both oper¬ 
ated from the market-quotation indicators 
20 and electro-responsive indicator-actuating 
mechanism capable of setting said indi¬ 
cators to display in classified form a succes¬ 
sion of quotations transmitted from a com¬ 
mon source for any desired sequence of 
25 stocks or commodities. 

6 . In a device of the class described, a 
printing telegraph, a market-quotation indi¬ 
cator, and pneumatic means rendered oper¬ 
ative by said printing telegraph to actuate 

30 said indicator to indicate a quotation. 

7. In a device of the class described, a 
plurality of indicating members to indicate 
separately the digits and fractions of market 
quotations, said indicating members being 

35 arranged in groups, each group comprising 
the indicating members for a single stock 
or commodity, a group of setting devices 
associated with each group of indicating 
members, selective means to render control- 
40 lable any one of said groups of setting de¬ 
vices, and an actuating mechanism common 
to all the setting devices and rendered op¬ 
erative by a single electrical impulse to 
actuate the selected setting devices. 

45 8. In a device of the class described, a 

printing telegraph instrument, a plurality 
of indicating members to indicate a stock- 
market quotation, and pneumatic operating 
means therefor electrically controlled by 
50 said printing telegraph instrument. 

9. In a device of the class described, a 
plurality of indicating members to indicate 
the market quotations of securities or com¬ 
modities in tabulated form, separate setting 
55 devices for the respective indicating mem¬ 
bers of each security or commodity, a group 
of selector units each adapted to partially 
select the setting devices for actuation, a 
plurality of complementary selector units 
00 each adapted to complete the selection of 
said setting devices, and a mechanism adapts 
ed to control the action of the selected set¬ 


ting devices causing the latter to set their 
indicating members to display any desired 
05 quotation. 


10 . In a device of the class described, a 
set of indicating members for indicating a 
market quotation, means for operating each 
member of the set, a plurality of minimum- 
quotation members, and means to operate 70 
tne latter members from the operating means 
for the market-quotation members. 

11 . In a device of the class described, a 
set of indicating members for indicating a 
market quotation, means for operating each 75 
member of the set, a plurality of maximum- 
quotation members, and means to operate 
the latter members from the operating means 
for the market-quotation members. 

12 . In a device of the class described, a 80 

plurality of indicator units each adapted to 
make several indications, a plurality of co¬ 
operating selector units operative in various 
combinations whereby each combination se¬ 
lects a different indicator unit, an indicator- 85 
setting device to cause the indicator units to 
display different quotations, and means to 
operatively connect said setting device with 
any indicator unit selected by the coopera¬ 
tion of said selector units. 90 

13. In a device of the class described, an 
indicator comprising a plurality of indi¬ 
cating members, one for indicating the tens 
digit of a number, one for indicating the 
unit 5 digit, and one for indicating fractions, 95 
pneumatic means to operate said members 
separately, a printing telegraph instrument, 
and electrical connections between said in¬ 
strument and the pneumatic means whereby 
the latter are operated from the former. 100 

14. In a device of the class described, a set 
of market - quotation indicating members, 
means to operate each of said members, a 
corresponding number of minimum-quota¬ 
tion members, operative connections between 105 
each minimum-quotation member and the 
operating means for the corresponding 
market-quotation member, and means to 
render each of said connections inoperative 
when the corresponding market-quotation 110 
member is indicating a number greater than 
the corresponding minimum-quotation mem¬ 
ber. 

15. In a device of the class described, a 

set of market-quotation indicating members, 115 
means to operate each of said members, a 
corresponding number of minimum-quota¬ 
tion members, operative connections between 
each minimum - quotation member and the 
operating means for the corresponding 120 
market-quotation member, and mechanism, 
to render the units and fractions minimum 
members inoperative when the minimum 
and market-tens members differ in registra¬ 
tion. 125 

16. In a device of the class described, a 
set of market-quotation indicating members, 
means to operate each of said members, a 
corresponding number of minimum-quota¬ 
tion members, operative connections be- 130 
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tween each minimum-quotation member and 
! the operating means for the corresponding 
! market-quotation member, and mechanism 

i to render the minimum-fractions member 

5 inoperative when either the tens or the units 
members of the minimum set differ in regis¬ 
tration from their corresponding members 
of the market set. 

17. In a device of the class described, a 
10 set of market-quotation indicating members, 
means to operate each of said members, a 
i corresponding number of maximum-quota¬ 

tion members, operative connections between 
each maximum quotation member and the 
! 15 operating means for the corresponding 

market-quotation member, and mechanism 
to render the units and fractions maximum- 
members inoperative when the maximum and 
; market tens members differ in registration. 
20 18. In a device of the class described, a set 

of market-quotation indicating members, 
means to operate each of said members, a 
i corresponding number of maximum-quota- 

! tion members, operative connections between 

25 each maximum-quotation member and the 
operating means for the corresponding J 
market-quotation member, and mechanism 
to render the maximum fractions member 
inoperative when either the tens or the units 
20 members of the maximum set differ in regis¬ 
tration from their corresponding members 
of the market set. 

i 19. In a device of the class described, a 

set of market quotation indicating members, 

! 25 means to operate each of said members, a 

corresponding number of minimum quota¬ 
tion members, operative connections between 
each minimum-quotation member and the 
i operating means for the corresponding 
! 40 market quotation member, and means to ren- 

i der said connections inoperative when the 
market quotation members are indicating a 
i number greater than that indicated by the 
minimum quotation members, 
i 45 20. In a device of the class described, a set 

of market - quotation indicating members, 
means to operate each of said members, a 
i corresponding number of maximum quota¬ 
tion members, operative connections between 
50 each maximum quotation member and the 
operating means for the corresponding 
market - quotation member, and means to 
render said connections inoperative when 
the market-quotation members are indicat- 
55 i n g a number less than that indicated by 
the maximum-quotation members. 

I 21. In a device of the class described, a set 

of market - quotation indicating members, 
means to operate each of said members, a 
i 60 corresponding number of maximum-quota¬ 
tion members operative connections between 
each maximum-quotation member and the 
operating means for the corresponding 
i market - quotation member, and means to 
65 render each of said connections inoperative 


when the corresponding market-quotation 
member is indicating a number less than the 
corresponding maximum-quotation member. 

22. In a device of the cla^s described, a 
market-indicating member, operating means 70 
therefor, a minimum - indicating member, 
operative connections between the latter 
member and the operating means for the 
former member, and means to render said 
connections inoperative when the market- 75 
indicator member registers greater than 
the minimum - indicator member, and to 
render said connections operative when the 
two members register alike. 

23. In a device of the class described, a 80 

market-indicating member, operating means 
therefor, a maximum - indicstting member, 
operative connections between the latter 
member and the operating means for the 
former member, and means to render said 85 
connections inoperative when the market- 
indicator member registers less than the 
maximum indicator member, and to render 
said connections operative when the two 
members register alike. 00 

24. In a device of the class; described, an 
indicator for displaying tens digits, an indi¬ 
cator for displaying units diigits, separate 
means for operating each of said indicators, 
and means to upset the registration of the 95 
units-indicator when the tens-indicator is 
advanced. 

25. In a device of the class described, an 
indicator for displaying units digits, an in¬ 
dicator for displaying fractions, separate 100 
means for operating said indicators and 
means to upset the registration of the frac- 
tions-indicator wheels when the units-indi¬ 
cator is advanced. 

2 G. In a device of the class described, a 105 
tens-indicator a units-indicator and a frac- 
tions-indicator, separate means for operat¬ 
ing each of said indicators, and means to 
up*et the registration of both the fraetions- 
and units-indicators when the tens-wheel is 110 
advanced. 

27. In a device of the class described, an 
indicating mechanism for each security or 
commodity, operating means therefor, a 
printing telegraph mechanism, and a select- 115 
ing mechanism interposed between the print¬ 
ing telegraph mechanism and the various 
indicating mechanisms to render operative 

an indicating mechanism corresponding to 
the security or commodity recorded by the 12° 
printing telegraph. 

28. In a device of the class described, a 
plurality of indicators, a pneumatic indica¬ 
tor-operating mechanism for each indicator, a 
printing telegraph machine, and a selecting 125 
mechanism interposed between the printing 
telegraph and the various indicator-operat¬ 
ing mechanisms to render operative a pre¬ 
determined indicator-operating mechanism. 

29. In a device of the class described, an I s ® 



indicating mechanism for each security, op¬ 
erating means therefor, a printing telegraph 
mechanism, and a pneumatic selecting mech¬ 
anism interposed between the printing tele- 
5 graph mechanism and the various indicator- 
operating mechanisms to render operative 
that indicator-operating mechanism corre¬ 
sponding to the security recorded by the 
printing telegraph. 1 

10 30. In a device of the class described, an 

indicating mechanism for each security or 
commodity, pneumatic operating means 
therefor, a printing telegraph mechanism, 
and an electrically - controlled selecting 
15 mechanism interposed between the printing 
telegraph mechanism and the various indi¬ 
cating mechanisms to render operative the 
particular indicating mechanism correspond¬ 
ing to the security or commodity recorded 
20 by the printing telegraph. 

31. In a device of the class described, an 
indicating mechanism for each security or 
commodity, operating means therefor, a 
printing telegraph instrument, and an elec- 

25 trically controlled selecting mechanism in¬ 
terposed between the printing telegraph 
mechanism and the various indicating mech¬ 
anisms to render operative the particular in¬ 
dicating mechanism corresponding to the se- 
30 curity or commodity recorded by the print¬ 
ing telegraph, said selecting mechanism in¬ 
cluding a circuit for each letter of the al¬ 
phabet. 

32. In a device of the class described, a 
35 plurality of indicators, one for each of sev¬ 
eral stocks or commodities to be quoted in 
tabulated form, a selective device compris¬ 
ing a plurality of initial selectors, a plurality 
of additional selectors, ahd independent 

40 means to operate each of said selectors, means 
to give a different indicator selection for 
each combination of an initial selector co¬ 
operating with an additional selector, and 
means common to all the indicators whereby 
45 the latter are actuated when rendered opera¬ 
tive bv said selectors. ' 

33. In a device of the class described, a 
plurality of indicators for quoting stocks or 
commodities, an initial and an additional 

50 selector adapted by successive actuation to 
cooperate with one another and thereby se¬ 
lect an indicator, an indicator controller for 
each indicator, each controller adapted to be 
differently actuated for displaying corre- 
55 spondingly different quotations, and means 
to operatively connect each controller with 
its indicator when the latter is selected by 
the cooperation of said initial and additional 
selectors. 

60 34. In a device of the class described, a 

plurality of indicating mechanisms, a select¬ 
ing mechanism comprising a plurality of 
contacts, one for each letter of the alphabet, 
a pair of circuits for each contact, automatic 


means to connect the circuits of each pair 65 
alternately to the corresponding contacts, a 
magnet in each circuit, and means controlled 
by a combination of said magnets to render 
operative a selected indicating mechanism. 

35. In a device of the class described, a 70 
plurality of indicating mechanisms, a select¬ 
ing mechanism comprising a plurality of 
contacts, one for each letter of the alphabet, 
a pair of circuits for each contact, automatic 
means to connect the circuits of each pair al- 75 
ternately to the corresponding contacts, a 
magnet in each circuit, pneumatic means con¬ 
trolled bv a combination of said magnets to 
render operative a selected indicating mech¬ 
anism. and means to operate said selected 80 
indicating mechanism. 

3G. In a device of the class described, a 
plurality of indicating mechanisms, each 
adapted to indicate the digits, a contact for 
each digit, two circuits for each contact, au- 85 
tomatic means to connect each circuit of a 
pair alternately to its contact, and means gov¬ 
erned by the impulses sent through the cir¬ 
cuits to operate any one of the indicating 
mechanisms. 90 

37. In a device of the class described, a 
plurality of indicating mechanisms, each 
adapted to indicate predetermined fractions, 
a contact for each fraction to be indicated, 
a circuit for each contact, and means gov- 95 
erned by impulses sent through the circuits 
to operate any one of the indicating mecha¬ 
nisms, and selective means to prevent the 
operation of the others. 

3S. In a device of the class described, a 100 
plurality of indicating mechanisms, a pair 
of pneumatics for controlling the operation 
of each indicating mechanism, and electrical 
mechanism operated by a printing telegraph 
to render operative that pair of pneumatics 105 
corresponding to the security or commodity 
printed by the printing telegraph. 

30. In a device of the class described, a 
plurality of indicating mechanisms, a pair 
of pneumatics for each indicating mecha- 110 
nism, means governed by each pair of pneu¬ 
matics to render the corresponding indicat¬ 
ing mechanism operative, and electro-pneu¬ 
matic means to actuate any pair of pneu¬ 
matics. 115 

40. In a device of the class described, an 
indicator, setting devices to set the indicator, 
and a plurality of pneumatics adapted to 
act on said setting devices, each pneumatic 
operating to give the setting device a differ- 120 
ent movement. 

41. In a device of the class described, an 
indicator, a setting .device to set the same, a 
plurality of pneumatics adapted to act sepa¬ 
rately on said setting device, and means to 125 
limit the movement of each pneumatic. 

42. In a device of the class described, a 
plurality of contacts, a pair of electric cir- 
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cuits for each contact, an automatic switch 
i controlling the connection of said circuits 
i with said contacts, another contact, an elec¬ 
tric circuit connected therewith, a magnet in- 
5 terposed in said circuit, and means con¬ 
trolled bv said magnet for operating said 
switch. 

' 43. In a device of the class described, an 

indicator for quoting stocks or commodities, 
i io an initial and an additional selector, an elec¬ 
tro-responsive indicator-setting device nor¬ 
mally responsive without influencing said in¬ 
dicator but operatively connected with the 
latter for setting the same when selected by 
15 the cooperation of said initial and addi¬ 
tional selectors. 

44. In a device of the class described, an 
indicating mechanism for each of a plurality 
of stocks or commodities, operating means 

20 therefor, and a selecting mechanism com¬ 
prising a plurality of group selectors each 
adapted to be individually actuated to col¬ 
lectively select a group of said indicating 
mechanisms and means to render control- 
25 lable only that one indicating mechanism 
which is common to the respective groups of 
a plurality of actuated selectors. 

45. In a device of the class described, a 
! plurality of independently-actuated selector 

30 units, a group of indicator units collectively 
controlled by each selector unit, each indi¬ 
cator unit being common to the groups of 
more than one selector unit, an actuating 
mechanism common to all the indicator 
i 35 units, and means for coordinating the con¬ 
trol of a plurality of selector units for the 
purpose of placing any desired indicator 
unit in operative connection with said actuat¬ 
ing mechanism. 

40 46. In an automatic stock-quotation board, 

the combination with suitable controlling 
devices, of an electric switch, an electro¬ 
pneumatic action, a power pneumatic oper¬ 
atively connected therewith, a latch arm at- 
45 taehed to said power pneumatic, a movable 
member adapted to engage with said latch- 
arm when the latter is thrown out of its 
normal position, said movable member be- 
1 ing actuated by said latch-arm when the 
50 latter is returned to its normal position and 
said movable member being operatively con¬ 
nected to said electric switch. 

47. In an automatic stock quotation board, 
the combination with suitable controlling 
55 devices, of an electro-pneumatic action, a 
l power - pneumatic operatively connected 
therewith, a releasing member attached to 
said power pneumatic, a second power-pneu¬ 
matic, a pneumatic action and controlling 
60 device therefor, a latch arm attached to said 
second power-pneumatic, a movable member 
operatively connected to an electric switch, 
and springs adapted to throw said movable 
member and said latch arm into their nor¬ 


mal positions respectively, said latch arm 65 
being adapted to engage the said movable 
member and to be disengaged therefrom by 
said releasing member. 

48. In a device of the class described, a 
plurality of quotation-indicators, selecting 70 
and actuating devices thereforj a printing 
telegraph adapted to control automatically 
said selecting and actuating devices, and an 
electric switch operated by saiid printing 
telegraph and adapted to connect said select- 75 
ing and actuating devices with^and discon¬ 
nect the same from said printing telegraph. 

49. In an automatic stock-quotation board, 
an electric switch means for opening and 
closing the same, comprising an electro- 80 
pneumatic action, a power pneumatic oper¬ 
ated thereby, a switch-arm, a reversibly 
operating actuating derice therefor oper¬ 
atively connected to said power-pneumatic, 
and adapted when operated by said power 85 
pneumatic to open said switch when closed, 
and to close the same when opened. 

50. In a device of the class described, the 
combination with a printing telegraph and 
quotation-indicators, automatically operated 90 
by means of said printing telegraph, of a 
quotation indicator housing comprising a 
front-board having openings there n through 
which the quotations of said indicators may 

be displayed and having spaced thereon for 95 
the names or abbreviations of 1 the several 
securities or commodities quoted, and spaces 
for posting manually any quotations or 
i other data. 

51. In a derice of the class described, an 100 
intelligence transmitting instrumentality, a 
pluralitv of indicating members each adjust¬ 
able to display in one place at different times 
various numbers, ana selective means and 
setting devices each controlled by a single 105 
electrical impulse initiated by isaid intelli¬ 
gence transmitting instrument itv whereby 
any desired indicating membei* is selected 

for adjustment and brought to a|n indication 
of any desired number. no 

52. In a device of the class described, a 
plurality of quotation indicatois each com¬ 
prising a set of indicating members, a plu¬ 
rality of cooperative selector units, means 

to actuate said units in various combina- 115 
tions, and mechanism controlled by the se¬ 
lector units and adapted to causeanv one 
of said indicators to display any desired 
succession of quotations. 

53. In a device of the class described, a 120 
plurality of indicating devices, an operating 
mechanism for each indicating device, a 
sending station electrically connected with 

all the operating mechanisms, selective 
means to render operative any one of the 125 
operating mechanisms from the sending sta¬ 
tion and further selective means to cause 
the indicating devices to display any de- 


1 84 


sired combination of digits or fractions or 
both. I 

54. In a device of the class described, a 
printing-telegraph, a market-quotation in- 

5 dicator, and means rendered operative by 
said printing telegraph to actuate said indi¬ 
cator to indicate a quotation. 

55. In a device of the class described, a 
printing telegraph instrument, a plurality 

10 of indicating members to indicate a stock- 
market quotation, and operating means there¬ 
for electrically controlled by said printing 
telegraph instrument. 

56. In a device of the class, described, an 

15 indicator comprising a plurality of indi¬ 
cating members, one for indicating the tens 
digit of a number, one for indicating the 
units digit, and one for indicating fractions, 
means to operate said members separately, a 

20 printing telegraph instrument, and electri¬ 
cal connections between said instrument and 
said means whereby the latter are operated 
from the former. 

57. In a device of the class described, a 

25 plurality of indicators, an indicator-oper¬ 
ating mechanism for each indicator, a print¬ 
ing telegraph machine, and a selecting 
mechanism interposed between the printing 
telegraph and the various indicator-operat- 

30 mg mechanisms to render operative a prede¬ 
termined indicator-operating mechanism. 

58. In a device of the class described, an 
indicating mechanism for each security, 
operating means therefor,) a printing tele- 

35 graph mechanism, and a selecting mecha¬ 
nism interposed between the printing tele¬ 
graph mechanism and the various indicator- 
operating mechanisms to render operative 
that indicator-operating mechanism corre- 

40 sponding to the security recorded by the 
printing telegraph. 

59. In a device of the class described, an 
indicating mechanism for each security or 
commodity, operating means therefor, a 

45 printing telegraph mechanism, and an elec¬ 
trically-controlled selecting mechanism in¬ 
terposed between the printing telegraph 
mechanism and the various indicating mech¬ 
anisms to render operative the particular 

50 indicating mechanism corresponding to the 
security or commodity recorded by the 
printing telegraph. 

60 . In a device of the class described, 
means to transmit a series of quotations 

55 from one point to another, a maximum quo¬ 
tation indicator comprising separate indi¬ 
cating units for the several places of digits 
and fractions of a quotation, actuating 
mechanism for said indicating units com¬ 


prising connections with said quotation 60 
transmitting means for causing said maxi¬ 
mum quotation indicator unit to be respon¬ 
sive to and indicative of the transmission 
of maximum quotations while being irre¬ 
sponsive to all other transmitted quotations. 65 

61. In a device of the class described, in¬ 
telligence-transmitting mechanism to trans¬ 
mit from one point to another a succession 
of quotations, a minimum quotation indi¬ 
cator comprising separate indicating units 70 
for the several places of digits and fractions 

of a quotation actuating mechanism for said 
indicating units comprising connections 
with said intelligence-transmitting mecha¬ 
nism for causing said minimum quotation 75 
indicating units to be responsive to and 
indicative of the transmission of market 
quotations only when the latter are also 
minimum quotations. 

62. In a device of the class described, a 80 
plurality of selector units, a plurality of in¬ 
dicator units, means to select any desired 
indicator unit by the cooperation of a plu¬ 
rality of selector units, means to employ a 
single electrical impulse to initiate any de- 85 
sired setting for said indicator unit and 
motive power to complete said setting. 

63. In a device of the class described, an 
indicating member, means rendered oper¬ 
ative by a single electrical impulse to actu- 90 
ate a controller whereby said indicating 
member is caused to make any one of a num¬ 
ber of indications motive power for com¬ 
pleting said setting movement, and a plu¬ 
rality of selector units adapted to operate in 95 
various combinations for the purpose of 
rendering said indicating member either 
subject to or free from said controller, de¬ 
pending on the indication to be made. 

64. In a device of the class described, a 100 
plurality of sets of indicator units, each set 
having a unit for each digit or fraction 
comprised in a quotation and said sets con¬ 
stituting market, maximum and minimum 
indicators, means to actuate successively the 105 
indicator units of each set, and means to 
render the maximum and minimum indi¬ 
cator sets operative only when the quotation 

to be indicated is a maximum or minimum 
quotation. 110 

In testimony whereof. I have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

RALPH W. BUMSTEAD. 

Witnesses: 

Geo. W. Gregory, 

Elizabeth R. Morrison. 
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It is hereby certified that in Letters Patent No. 1,114,578, granted October 20, 
1914, upon the application of Ralph W. Bumstead, of Boston, Massachusetts, for an 
improvement in “Stock-Quotation Indicators,” errors appear in the printed specifi¬ 
cation requiring correction as follows: Page 14, line 95, for the word ; ‘unit” read 
units; and same page and line, strike out the numeral “5”; and that the said . 
Letters Patent should be read with these corrections therein that the same may 
conform to the record of the case in the Patent Office. 

Signed and sealed this 10th day of November, A. D., 1914. 

[seal.] R. F. WHITEHEAD, 

Acting Commissioner of Patents. 
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Specification of Letters Patent. Patented Feb. 13,1917. 
Application filed April 26,1915. Serial No. 23.815. 


To oil ir/iom it Dial/ concern: 

Be it known that I, George M. \orke, a 
citizen of the United States of America, 
and a resident of New York, county and 
5 State of New York, have invented certain 
new and useful Improvements in Auto¬ 
matic Printers, of which the following is a 
specification. 

Mv invention relates to improvements in 
10 automatic printers, particularly such print¬ 
ers as are employed as part of the receiving 
apparatus or printing telegraph systems. 
Such telegraph printers usually comprise se¬ 
lecting means for determining the particu- 
15 lar characters to l>e printed, in accordance 
with code signals transmitted over a tele¬ 
graph line; and in many cases, and desir¬ 
ably, such selecting means is mechanical in 
its nature (as distinguished from selecting 
20 means which is electrical in its nature, i. <?., 
which completes a circuit path through a 
successive series of electrical contacts). In 
the operation of such automatic printers 
there are various mechanical functions to 
25 l>e performed other than the mere determi¬ 
nation of the particular characters to be 
printed; examples of such mechanical func¬ 
tions being spacing between letters and 
words, line spacing or paper feed, carriage 
30 return or resetting, type shifting (i. e., 
shifting from “lower case” to “upper case,” 
and vice versa) etc. My invention comprises 
means for the control of these various 
mechanical and, so to speak, auxiliary func- 
35 tions. in the same manner, and, preferably, 
by the same mechanical selecting means, as 
is employed for the selection of the particu¬ 
lar characters to be printed. It will be un¬ 
derstood that, in the operation of these 
40 printing telegraph systems, definite code 
signals are provided for the performance 
of these various mechanical or auxiliary 
functions, which signals are, customarily, 
transmitted in the same manner and by the 
45 same means as the various character signals. 
According to my invention I cause the par¬ 
ticular code signals corresponding to these 
mechanical or auxiliary functions to operate 
the same mechanical selecting mechanism 
50 which is employed for the determination of 
the particular characters to be printed. Use 
of such selecting mechanism for the control 
of the mechanism performing these mecha¬ 


nism or auxiliary functions has, among 
other advantages, the advantage that the 
performance of these various auxiliary func¬ 
tions is determined in substantially the same 
manner as is the determi nation of particu¬ 
lar characters to be printed. A very con¬ 
siderable simplification of mechanism also 
results. 

The objects of my invention are, to im¬ 
prove ami simplify automatic printers, par¬ 
ticularly telegraph receiving printers; and, 
in particular, to improve and simplify the 


the 


accompanying 


mechanism and means w 
mechanical or auxiliary 
printers, above referred to, are caused to be 
performed. 

I will now proceed to describe my inven¬ 
tion with reference to 
drawings, in which— 

Figure 1 shows a fragmentary perspective 
elevation of the principal 
graph printer embodying 
Fig. 1“ is a detail diagr 
of the letter-space and 
mechanism. 

Fig. l b is a detail side 
tial section of the line 
Fig. 2 shows a top vi^ 
device and associated pal 

Fig. 3 shows a side elevation of the parts 
shown in Fig. 2. the selecting device itself 
being shown in central vertical section. 

Fig. 4 is a detail top jview of one of the 
selecting disks and its actuating magnet. 

Fig. 5 shows a fragmentary vertical sec¬ 
tion of the selector on a larger scale than 
that of Fig. 3, certain associated parts being 
also shown in elevation. 

Fig. 6 is a diagrammlatic 
circuits and 
whereby the 
printer may be operated] 

In an application for Letters Patent filed 
on January 5,1915, bv George R. Benjamin 
and myself. Serial No. 1654, is illustrated, 
more or less diagrammaticallv, a complete 


synchronous multi- 
e automatic printer 
described is well 


100 


telegraph system of the 
plex type, with which th| 
herein illustrated and 
adapted for use; though the present inven¬ 
tion is by no means restricted to use with 
that particular system,! or with any syn- 105 
chronous system. The system of that appli- 


55 


60 


65 


jiereby the various 
functions of such 


70 


•/A. A 

portions of a tele- 
my invention, 
(ammatic plan view 
carriage-release 

elevation and par- 
spacing mechanism, 
w of the selecting 
rts of the printer. 


75 


80 


85 


90 


view showing 
relays and other instruments 
selecting jnechanism of the 


95 


91 
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cation is based, in many respects, upon the 
well known Baudot system, wherein all 
characters or signals comprise the same 
number of current imputes, usually five; the 
5 permutations necessary for the distinction 
of the several signals from one another be¬ 
ing obtained by making some of the current 
impulses of opposite direction to other cur¬ 
rent impulses; the system comprising syn- 
10 chronously operating distributers or com¬ 
mutators at the two ends of the line. In 
Fig. 0, for convenience. I have shown por¬ 
tions of one of the said distributers of the 
said prior application, together with the 
15 line relay customarily used in connection 
with that distributer, and the selecting re¬ 
lays and circuits therefor, customarily used 
in connection with that distributer; the 
commutator rings of the distributer there 
20 shown being shown “developed”. 

Referring first to Figs. 1-5 inclusive, 
numeral 1 designates a rotatable type wheel, 
mounted upon a suitable type, wheel shaft 
1 % and 2 designates a so-callyd “starting 
25 magnet” controlling the rotation of the type 
wheel shaft and type wheel in a manner 
hereinafter described. 3 designates a paper- 
carrying carriage itself mounted to slide 
axially on a square-section guide rod 3* and 
30 comprising the usual rotatable paper-feed 
roll. For line spacing or paper feed, this 
rod 3 a , and with it the paper-feed roll, are 
arranged to lx? rotated by the action of a 
magnet 4 and its armature 4\ the armature 
35 operating a suitable pawl - and - ratchet 
mechanism shown in Fig. l b . For drawing 
the paper carriage 3 to the left (as in letter 
spacing and spacing between words) a 
ratchet wheel 5 is provided, also a magnet 
•jo 22 and armature * 2 * 2 “, and ratchet mechanism 
operated by said armature, for rotating 
ratchet wheel 5 step by step in a clockwise 
direction as viewed from above, (see Fig. 
l a ). This ratchet wheel 5 is provided with 
45 a drum portion 5* upon which,is wound a 
flexible cable 5 b passing around a guide pul¬ 
ley y and thence connected to the paper 
roll-carriage. At the right of the machine 
there is a spring-drum 15 connected by a 
50 flexible cable 15* to the paper roll carriage. 
The ratchet wheel 5 moves the paper roll 
carriage to the left against the tension of 
the spring of this drum 15; and at suitable 
times this spring drum 15 is permitted to 
55 draw the paper roll carriage back to the 
right, as hereinafter described. 

(*» designates a carriage-return magnet ar¬ 
ranged to operate a retaining pa>vl 6 \ Dur¬ 
ing the rotation of ratchet wheel 5 in a 
60 clockwise direction, for the step bv step 
feeding of the paper roll carriage to the 
left, this pawl f>* operates to prevent back¬ 
ward rotation of the ratchet wheel 5; but 
when magnet 0 is energized, and pawl 6 * 
65 is, in consequence, drawn out of engagement 


with ratchet wheel 5, the spring drum 15 
is permitted to draw the paper roll carriage 
back to the right. 

1 (» designates a so-called printing magnet, 
arranged to operate a plunger or hammer 70 
l(> a the end of which is located opposite 
the face of the type wheel 1 , such hammer 
being adapted to force the paper to be 
printed upon against that particular type 
face on type wheel 1 which is opposite the 75 
end of such plunger 10 * at the time of ener¬ 
gization of magnet 10 . 17 designates an 

inking roller for the type wheel. 

The particular construction of mechanism 
shown for feeding the paper roll 3 forward 80 
and backward and for causing the paper 
carried thereby to be pressed, at intervals, 
against the type wheel 1 . forms no portion 
of the present invention; and such mecha¬ 
nisms are well known; hence the particular 85 
mechanism shown is not thought to require 
detailed description here. 

The mechanical selecting device, in the 
particular construction shown herein, com¬ 
prises a plurality of notched disks 13, (five 90 
in the construction shown) one of which is 
shown in Fig. 4. These disks are arranged 
concentrically with the type wheel shaft 1 *, 
and are each arranged to be rotated through 
a small angle whereby their peripheral 95 
notches are set up in different combinations 
with respect to stop bars 1*2 arranged around 
the peripheries of these selecting disks and 
each pivoted to a crown ring 12 a , and hav¬ 
ing bell-crank portions extending radially 100 
inward toward the shaft 1 * for a purpose 
hereinafter described. For each of these 
selecting disks 13 a corresponding operat¬ 
ing magnet 13 a (Figs. 2 and 4) is provided, 
the armature of which is connected by a 105 
lever 13 b to the corresponding selecting disk 
13; the construction being such that when 
any particular magnet 13* is energized the 
corresponding selecting disk 13 is rotated 
through a small angle, and when that ma"- 110 
net is deenergized, the usual retractile 
spring with which the armature of the mag¬ 
net is provided returns that selecting disk 
to its first position. Stop pins 13 c and 13 d 
(Fig. 4), limit the motion of the disks. 115 

It will be apparent that, with a proper 
arrangement of notches in the periphery of 
each of the disks 13, and with a proper 
range of movement (constant in all cases) 
for each disk 13, it is possible, by moving 120 
one or more of the disks 13 selectively, to 
produce a large number of slot-combina¬ 
tions, whereby, opposite one or another of 
the stop bars 12, the several disks 13 may 
be caused to present a series of alined slots, 125 
permitting actuation of that particular stop 
bar; while no similar sefies of notches of 
all five disks, in line, will be opposite any 
of the other stop bars 12 , and therefore the 
other stop bars will be prevented from op- 1 30 
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erating. It will thus be seen that the sev¬ 
eral selecting disks 13 with their operating 
magnets 13*, and the stop bars 12, consti¬ 
tute a mechanical selecting device whereby 
5 one or another of the stop bars 12 may be 
selected for operation, at will. Each stop 
bar 12 is provided with a spring 12 b (see 
Fig. 3) which tends to elevate the inner or 
radial portion of that stop bar when all of 
10 the selecting disks 13 together present a 
continuous vertical row of notches opposite 
the front or vertical portion of such stop 
bar. 

The type wheel shaft 1* is provided with 
15 a projecting stop-arm l b , arranged to ro¬ 
tate with that shaft, and adapted to engage 
and be arrested by any stop bar 12 the inner 
end of which may have been raised by rea¬ 
son of the selection of that stop bar by the 
20 selecting disks 13. Such engagement ar¬ 
rests the type wheel with one of its type 
faces opposite the hammer or plunger 16*. 
For rotating the type wheel shaft l a a 
spring IS is provided on said shaft 1 “. which 
25 spring is kept under substantially constant 
torque by intermeshing gears 18“ and 18 b , 
the latter driven by worm gearing 11 and 
11 “ and a motor 10 . 

In order to release the stop arm l b of the 
30 type wheel shaft 1“ after the completion 
of each printing operation, and in order 
to depress that stop bar 12 which has been 
raised, two release magnets 7 and 8 are pro¬ 
vided, having spring-retracted armature le- 
35 vers 7“ and S* with semi-circular extensions 
7 b and 8 b located over the inner or radial 
portions of the stop bars 12 . One or the 
other of these bars 7“ and S“, when they are 
pressed down by their springs, presses down 
40 any stop bar 12 which may have been ele¬ 
vated, and so releases the stop arm l b and 
also frees the selecting disks frorp engage¬ 
ment by any one of the stop bars 12 . 

The type wheel 1 shown, though arranged 
45 to rotate with Shaft 1*, is free for axial 
movement with lespect to said shaft, and 
is provided with two circumferential rows 
of type faces, one or another of which rows 
will be opposite the end of the plunger or 
50 hammer 16*, according as the type wheel 
be in elevated or depressed position. For 
shifting this type wheel from the one posi¬ 
tion to the other, or back, a shift magnet 9 
is provided the armature lever 9* of which 
55 is arranged to raise the type wheel when 
that magnet is energized, and to depress 
that type wheel when the magnet 9 is deen¬ 
ergized. The particular details of this shift 
mechanism form no portion of my inven- 
60 tion, and such shift mechanisms are well 
known; hence description of the details of 
the shift mechanism shown is not thought 
to be required. 

Certain of the so-called stop bars, desig- 
65 nated by numerals 12 T — 12 * inclusive, are 


S\ with the ring 


KG 4 


The 


80 


employed not for determining a particular 
character to be printed, but for controlling 
the circuits of the several auxiliary-function 
magnets, such as the line; feed magnet 4, the 
letter space magnet 22 , the carriage return 70 
magnet 6 , and the shift magnet 9. Such 
auxiliary-function selecting bars or stop 
bars, are in construction substantially the 
same, and are arranged to be selected for 
operation in the same manner, bv the disks 75 
13, as the bars 12 which determine the par¬ 
ticular characters to be printed; except that, 
if desired, such auxiliary-function selecting 
bars need not be provided with means for 
engagement by the stop arm l b , and hence 
are shown, in Fig. 2, as shorter than the 
bars 12 ; and except that, these bars 12 v — 12 “ 
inclusive actuate electrical contacts, as illus¬ 
trated in Fig. 6 , in which figure the circuits 
whereby the contacts controlled by these 85 
auxiliary function selecting bars control 
their corresponding magnets, as well as the 
other circuits of the machine, and related 
circuits, are shown. 

In Fig. 6 ML designates a main line re¬ 
lay. L the controlling or line circuit for this 
relay, S 1 and KG 1 designate commutator 
rings of a rotary distributer, and BR l desig¬ 
nates a corresponding br ush adapted to con 
nect electricallv ring KG' with the several 
segments of the segmented ring S 1 . S 4 and 
KG 4 are other commutat or rings of the dis¬ 
tributer, and BK 4 is a brush adapted to con¬ 
nect the several segments of the segmented 
ring 


90 


95 


100 


105 


110 


commu¬ 
tator rings are shown “developed". R 1 , R 2 , 

R\ R 4 and R 5 are select ng relays, the mag¬ 
net coils of each of which relays are con¬ 
nected electrically to one of the segments of 
the ring S 1 and are also connected electri¬ 
cally to a common return conductor 25 pass¬ 
ing through the coil of a so-called release 
control relay 26 to the lack contact of a so- 
called clear-out relay 27, and thence, (when 
the armature of that relay is against its 
back contact) to ground at 28. The main 
line relay ML may be understood to be a 
quick acting polarized relay, and its arma¬ 
ture is connected by conductor 23 to dis¬ 
tributer ring RG 1 , while a generator 24 is 
connected to one of the contact stops of that 
relay ML; the other stop of that relay be¬ 
ing, for present purposes, an idle stop. It 
will be clear that, with the circuits arranged 
as shown, current impulses of one direction 
in line conductor L (positive pulses, for ex¬ 
ample) will cause relay ML to place gen¬ 
erator 24 in circuit with conductor 23, and 
so, (if at such time brashes BR 1 are con¬ 
necting ring RG 1 with pne of the segments 
of the ring S 1 to which one of the five select¬ 
ing relays R 1 —R 5 are connected) in circuit 
with one or another of selecting relays 
R 1 —R 5 inclusive; so energizing such one of 
the selecting relays; while current impulses 130 


115 


120 


125 
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in line wire L of the opposite direction will 
have no effect upon the selecting relays 
R‘—R c inclusive. However, jn practice, re¬ 
lays R'—R 6 inclusive are usually polarized 
5 relays, and because of that fact respond to 
current impulses of one direction only. 

Each of the selecting relays has a front 
contact connected to its magnet circuit, 
whereby when the armature of that select- 
10 ing relay is attracted by closure of the mag¬ 
net circuit of the relay as just described, 
another or holding circuit is completed 
through the magnet circuit of that relay, 
from a corresponding generator G 1 —G 5 as 
15 follows: from ground, through the corre¬ 
sponding generator and the armature and 
front contact stop of the corresponding re¬ 
lay and through the magnet coils of that 
relay to conductor 25 and thence through 
20 the magnet of the release control relay 26 
and armature and back stop of clear-out re¬ 
lay 27 to ground at 2S. It wi)l thus be seen 
that upon the completion of a circuit from 
one of the segments of distributer ring S 1 
25 through the magnet of the selecting relay 
corresponding to that segment, a holding 
circuit for that relay is completed which 
will hold such armature attracted until 
energization of the magnet of the clear-out 
30 relay 27. At the same time that such hold¬ 
ing circuit is completed a parallel circuit is 
completed from the same generator (G\ or 
G 2 , etc., as the case may be) through a cor¬ 
responding selecting magnet 13 a ; such mag- 
35 nets 13 a being the selecting magnets already 
referred to as shown in Fig. 2; and it wiil 
be clear that upon the energization of such 
selecting magnet 13% its corresponding se¬ 
lecting disk 13 will be operated, as already 
40 described. 

It will thus be apparent that; according to 
the number and order of positive impulses 
contained in any one signah transmitted 
through line conductor L, selecting disks 13 
45 corresponding in number and in order to 
such positive impulses will be operated. 

In Fig. 6 I have shown five only of the 
segments of ring S 1 connected to selecting 
relays R 1 —R 5 inclusive. In practice, other 
50 sets of five each of the segments of ring S 1 
are connected similarly to other sets of 
selecting relays of other printers. For 
present purposes it has seemed sufficient, to 
show the circuits of one printer only; 
55 though in practice one distributer such as 
that of which the commutator ring S 1 forms 
a part, controls a number of printers. 

After the last segment of ring S 1 to which 
a selecting relay of the set shown in Fig. 6 
is connected electrically, has been passed bv 
brush BR% brush BR 4 connects ring RG 4 
with a segment of ring S 4 through a con¬ 
ductor 29 to the front contact of release con¬ 
trol relay 26 and (the magnet pf that relay 
65 having been energized and caused to attract 


its armature by the completion of the pre¬ 
viously traced circuits through return con¬ 
ductor 25) through the armature of that 
relay and through the magnet coils of a re¬ 
lay 30 to conductor 25 and thence to ground 70 
at 28. A generator 31 is connected to ring 
RG 4 . The magnet of relay 30 (which relay 

mav be termed the “release relay” since it 
• * 

controls the circuits of release magnets 7 
and 8 already mentioned) is thereby ener- 75 
gized. and its armature attracted, thereby 
closing circuit from a generator 32 through 
magnets 7 and 8 in parallel to the armature 
of relay 30 and through the front contact 
stop of that relay and the magnet coils of 80 
that relay 30. to return conductor 25 and 
thence to ground at 28. As previously ex¬ 
plained, when magnets 7 and 8 are ener¬ 
gized, the semi-circular armature extensions 
7 b and 8 b of the armatures of these magnets 85 
are raised, thereby permitting that particu¬ 
lar stop bar or selecting bar 12 which has 
been selected by the operation of the select¬ 
ing disks 13. to enter the alined row of 
notches of said disks 13 opposite it, and 90 
thereby to arrest stop arm l b of the type 
wheel shaft when that stop arm comes op¬ 
posite the elevated portion of such selected 
stop bar 12. The movement of release lever 
8* also causes the closing of contact between 95 
contacts 33 and 34, thereby closing a circuit 
from generator 35 through the magnet coils 
of start control relay 36 to ground at 37. 

The magnet of start control relay 36 being 
thereby energized, a circuit is completed 10C 
from ground at 28 through the armature of 
clear-out relay 27 and the rear contact of 
that relay, the front contact and armature 
of start control relay 36, starting magnet 2, 
and through conductor 38 and contact stop 105 
39 and contact spring 40 to battery 41 and 
thence to ground at 42. Thereby the start¬ 
ing magnet 2 is energized, and its armature 
detent 2* (Fig. 1) withdrawn from engage¬ 
ment with the ratchet wheel l c on type wheel 11C 
shaft 1% thereby permitting spring 18 (Fig. 

1) to start that shaft 1% and with it the type 
wheel, in rotation; such rotation continuing 
until the stop arm l b encounters the selected 
stop bar 12, as previously described. 

Stop arm l b (shown in Fig. 6 near the 
lower right hand corner of that figure) is in 
a circuit leading from ground at 43 through 
the various stop bars or selecting bars 12 (of 
which one is shown diagrammatically in 120 
Fig. 6) and through such stop arm l b (when 
such stop arm l b is arrested by, and there¬ 
fore is in contact with, such stop bar 12) 
and thence through the printing magnet 16 
and conductor 44, the main energizing coil 12i 
of space-lock relay 45, and conductor 46 to 
the coil of clear-out relay 27, and thence 
through battery 48 to ground. Completion 
of this circuit by contact of stop arm l b 
with one of the stop bars or selecting bars 
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12 , besides energizing the printing magnet 
16 and causing the hammer 16‘ (Fig. 1 ) to 
move forward, energizes the magnet of 
space-lock relay 45 and the magnet of clear- 
5 out relay 27. 

Energizing the magnet of space-lock re¬ 
lay 45 attracts both armatures 49 and 50 of 
that relay. The attraction of armature 49 
closes a holding circuit for the magnet of 
10 relay 45 from ground at 51 through holding 
coil 52 of relay 45, armature 49 of that re¬ 
lay, conductor 53 and armature of spacing 
magnet 22 and generator 55 to ground. 
The attraction of the second armature 50 of 
15 space lock relay 45 closes circuit from 
ground at 56 through the armature 50 and 
through the magnet coil of spacing magnet 
22 and through battery 54 to ground. Spac¬ 
ing magnet 22 therefore attracts its arma- 
20 ture 22 a (see also Fig. 1 ) causing the ratchet 
and pawl mechanism operated by that mag¬ 
net to advance ratchet wheel 5 through the 
space of one tooth so advancing the paper 
carriage 3 to the left through one letter 
25 space against the tension of spring drum 15. 
The holding coil 52 of the space lock relay 
45 insures the operation of the letter spac¬ 
ing mechanism by the spacing magnet 22 ; 
for the armatures of the relay 45 remain in 
attracted position until the armature 22 a 
breaks contact with its coacting continuity 
preserving contact 22 b , which it will not do 
until said armature 22 “ has moved a suffi¬ 
cient distance to insure the completion of 
S5 the letter spacing operation. The breaking 
of contact between 22 “ and 22 b breaks the 
circuit through the holding coil 52 of space 
lock relay 45, whereupon the two armatures 
of that relay 45 are retracted and the mag- 
40 net 22 deenergized (the circuit through the 
main coil of the magnet of relay 45 having 
previously been broken, as hereinafter de¬ 
scribed). 

Clear-out relay 27, which attracted its 
45 armature when the magnet of the space lock 
relays was energized as previously de¬ 
scribed, thereby broke the connection of the 
common return conductor 25 to ground, and 
thereby deenergized the starting magnet 2 , 
60 also the magnet of release relay 30, of the 
release control relay 26 and of such of the 
selecting relays R 1 —R 8 as were previously 
energized. The consequent retraction of the 
armature of relay 30 aeenergized the release 
66 magnets 7 and 8 and the deenergization of 
magnet 8 caused deenergization of the mag¬ 
net of start control relay 36; the correspond¬ 
ing parts therefore returning to normal. 
60 The release of the armatures of relays 7 and 
0 8 also returned to normal that stop bar or 
selecting bar 12 which had previously been 
raised into engagement with the arm l b of 
the type wheel; and the release of the arma- 
66 ture of such of the selecting relays R 1 —R 8 
inclusive which were attracted, deenergizes 


the corresponding selecting magnets 13“ and 
so causes the corresponding selecting disks 
13 to be returned to normal. 

If it be desired to move the paper carriage 
for letter spacing, without printing a char- 70 
acter, a particular signal, consisting of a 
particular succession of positive ana nega¬ 
tive pulses, is transmitted, which causes the 
selection of a particular selecting bar 12 y 
(Fig. 6 ) similar to the other selecting bars, 75 
except that there is no character on the type 
wheel corresponding to it; and this bar 12 r , 
when selected, closes contact springs 57 and 
58 (Fig. 6 ), thereby closing a circuit 
through the main coil of spalce lock relay 45 go 
to ground at 59. This particular selecting 
bar 12 v is selected and operated in precisely 
the same manner as is any of the other se¬ 
lecting bars 12 ; which selection method has 
already been described and therefore need gs 
not be described again with respect to bar 
12 v . The energization of the magnet of 
space lock relay 45, which results from the 
selection and operation of this selecting bar 
12 T , effects the energization of the spacing go 
magnet 22 , and the subsequent restoration 
of the parts to their normal position, just 
as previously described with reference to the 
regular selecting bars 12 . But owing to the 
fact that the clear-out relay 27 receives cur- 95 
rent at practically the same: instant as the 
start control relay 36, and that the starting 
magnet 2 is relatively slower in operation 
than is relay 36, the starting magnet does 
not receive current in time to cause its arma- 100 
ture to release the type wheel shaft 1 “ dur¬ 
ing letter spacing only, as described; in this 
respect the operation of letter spacing only 
differs from the operation of letter spacing 
which accompanies the printing of a char- 105 
acter; for in the case of letter spacing ac¬ 
companying the printing of a character, the 
space lock relay 45 is not energized until 
after the stop arm l b has contacted with the 
particular stop bar 12 selected, while the 110 
starting magnet 2 is energized immediately 
following the energization of release mag¬ 
nets 7 and 8 , and, necessarily, before contact 
is closed between the selected stop bar 12 , 
and stop arm l b ; whereas in letter spacing 115 
only, contact is closed between 57 and 58 
immediately following the Energization of 
magnets 7 and 8 , and therefore magnet 22 
and the magnet of clear-out relay 27 are 
energized at least as soon as is magnet 2 , so 120 
that relay 27 breaks the ground connection 
of magnet 2 before that magnet has had 
an opportunity to operate its armature to 
release the type wheel. 

Line spacing is accomplished similarly, 125 
by selecting a particular selecting bar 12 w 
causing a contact spring 6 <() to close con¬ 
tact with contact spring 40 previously men¬ 
tioned, and thereby to complete a circuit 
from ground at 42, through battery 41, con- 130 
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tact springs 40 and GO to the line space 
magnet 4 and thence to ground. The ener¬ 
gization of magnet 4 not only operates the 
line space mechanism, hut also causes arma- 
g ture 4“ to close contact from ground at 62 
through armature 4". and conductor 03, to 
the coils of clear-out relay 27. and through 
batterv to ground: the energization of the 
magnet of this clear-out relay restoring the 
10 parts to normal as previously explained. 
As previously explained., the type wheel 
1 is provided with two circumferential rows 
of type faces one above the other. The 
upper row of type faces is the row normally 
in use. When it is desired to raise the type 
wheel to bring the lower row of type fact's 
into operative position, a particular signal 
is transmitted, which causes the selection 
of a particular selecting bar 12 X which, 
oq when it o|>erates. closes contact between con¬ 
tact springs 64 and 65 completing a circuit 
from ground at 60 through other contact 
springs 67 and 68 and a conductor 69 to the 
shift magnet 9 and thence through contact 
05 springs 64 and 65 to the coils of clear-out 
relay 27 and through battery 48 to ground. 
The consequent energization of the magnet 
9 shifts the type wheel (the details of the 
mechanism by which this magnet shifts the 
30 tyP e wheel being unimportant for present 
purposes, since various mechanisms for that 
purpose are well known) and also the mag¬ 
net 9 attracts an armature 9 a - 
This armature 9*. when attracted, closescir- 
3 5 cuit from ground at 70 through a generator 
71 and conductor 72 through the front con¬ 
tact and armature 9 a of magnet 9 and the 
magnet coils of that magnet to conductor 
60, and thence through contact springs 68 
4 q and 67 to ground at 66 . Thereby the mag¬ 
net 0 is held energized (and, consequently, 
the type wheel 1 is held in elevated position) 
until a subsequent special release signal de¬ 
energizes magnet 0 as will next be described. 
45 To deenergize magnet 0 and so to restore the 
type wheel to its lower position, a special se¬ 
lecting bar 12 y is selected. This bar, when it 
operates, moves contact spring 67 out of con¬ 
tact with spring 6 S. thus breaking the ground 
50 connection from generator 71 through mag¬ 
net 9, thereby deenergizing magnet 9 and 
so permitting the type wheel to drop. At 
the same time, selecting bar 12 y closes con¬ 
tact between contact spring 67 and another 
55 contact spring 73, whereby a, circuit is com¬ 
pleted from battery 48 through the coils of 
clear-out relay 27 and conductor 63 and 
through contact springs 73 and 67 to ground 
at 66 ; the apparatus being thereby cleared 
60 for actuation by another signal transmitted 
through the line. ! 

For carriage-return another selecting bar 
12 * is selected by transmission through the 
line of an appropriate signal, and thereby 
65 contact is closed between contact springs 


74 and 75; a circuit being thereby closed 
from generator 48 through the coils of 
clear-out relay 27 and conductor 76 and 
thence through contact springs 74 and 75 
and magnet coils of carriage-return mag- 70 
net 6 to ground at 77. Energization of the 
magnet 6 causes its armature 6 * to release the 
ratchet wheel 5, and the spring drum 15 
then returns the carriage to the right; and 
at the same time the attraction of the anna- 75 
ture 6 “ doses contact between contact points 
78 and 79. completing a circuit from ground 
at 70 through generator 71 and cont;ict 
springs 78' and 70' (which at the instant 
are in contact with one another) and 30 
through contact points 78 and 79 and the 
coils of magnets 6 to ground at 77. While 
the clear-out relay 27 is operated immedi¬ 
ately upon the closing of contact between 
74 and 75, magnet 6 operates sufficiently 35 
quickly to attract its armature 6 * before 
the circuit through the coils of magnet 6 
is broken through the return to normal posi¬ 
tion of selecting bar 12 *; and the closing 
of the holding circuit through the coils 90 
of magnet 6 retains the armature 6 a in at¬ 
tracted position, and therefore leaves the 
ratchet wheel 5 free to rotate backward 
until contact between 78' and 79' is broken. 
Contacts 78' and 79' are carriage contacts 95 
which are opened by a stud 5 d on the ratchet 
wheel 5 when the paper carriage 3 has re¬ 
turned clear to its right hand position; and 
when such contacts 78' and 79' are so 
opened by the carriage, magnet 6 is deener- 100 
gized and the apparatus is ready for the 
reception of another signal. 

The various selector bars 12 T —12* inclusive, 
constitute all the selector bars which are need¬ 
ed ordinarily for the performance of the va- 105 
rious auxiliary functions of the printer; and 
I have shown above how, by the operation of 
the mechanical selecting device of the printer, 
each of these selector bars is selected in the 
same way as are the various regular select- no 
ings bars which determine the particular 
characters to be printed. In connection with 
these printers, however, a so-called reper¬ 
forator is frequently used; the reperforator 
being an automatic instrument whereby tape 115 
is perforated for the repetition o e the signals 
which actuate the printer, into another cir¬ 
cuit. I do not deem it necessary to illus¬ 
trate this reperforator herein, but merely 
to illustrate the relay and contacts by which 120 
it is thrown into and out of operation. In 
Fig. 6, 80 and 81 designate contacts which, 
when closed, cause energization of the mag¬ 
net of relay 82 by which this reperforator is 
thrown into action; and 12 m designates a 125 
selecting bar of the selecting mechanism pre¬ 
viously described, which, when selected in 
the manner previously described, closes con¬ 
tact between 80 and 81. The circuit is then 
completed from ground through generator 130 
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48, the magnet coils of clear-out relay 27, 
conductor 76, contacts 80 and 81, the main 
magnet coils of relay 82 and conductor 72, 
to the front contact and armature 9* of the 
5 shift magnet 9 (which magnet must previ¬ 
ously have been energized by selection of 
the shift selecting bar 12 x and actuation of 
that selecting bar 12 x ) the magnet coils of 
magnet 9, conductor 69; and contacts 68 and 
10 67, to ground at 66 . Energization of mag¬ 
net 82 causes the attraction of the armature 
83 of that magnet, thereby closing a holding 
circuit from ground through generator 84, 
the armature 85 of another magnet 86 the 
15 rear contact for that armature 85, the front 
contact for armature 83, said armature 83, 
the holding coils 87 of magnet 82, to ground 
at 88 . The actuation of clear-out relay 27, 
which immediately follows, will result in the 
20 restoration to normal of those selecting re¬ 
lays which have been operated to cause the 
selection and actuation of selecting bar 12 ra ; 
and consequently contacts 80 and 81 will 
open almost immediately after they have 
25 closed contact; but in the meantime the hold¬ 
ing coils 87 of relay 82 will have been ener¬ 
gized, and the other armature 89 of relay 
82 will have been attracted, thereby closing 
circuit from ground at 90 through genera- 
30 tor 91, armature 89 and the corresponding 
front stop of relay 82 to conductor 92, ana 
thence to a suitable magnet of the reper¬ 
forator, not shown. It will be seen that, to 
throw the reperforator into operation, the 
35 shift magnet 9 must first be energized 
through selection (by transmission of a suit¬ 
able signal) of the selecting bar 12 x ; after 
which, by transmission of a suitable signal, 
selecting bar 12 m is selected, thereby actuat- 
40 ing relay 82 and closing circuit through con¬ 
ductor 92, as just above described. Shift 
magnet 9 may then be deenergized by trans¬ 
mission of a suitable signal to select select¬ 
ing bar 12 y , whereby contact will be broken 
45 between contacts 67 and 68 'and the magnet 
9 deenergized. 

To throw the reperforator out of action 
a suitable signal is transmitted to select se¬ 
lecting bar 12 *, and thereby close a circuit 
50 through shift magnet 9 as previously de¬ 
scribed. Another selecting bar 12 “ is then 
selected and actuated, by transmission of a 
suitable signal, whereby contact is closed 
between contacts 93 and 94, thereby closing 
55 a circuit from ground through generator 48, 
the magnet coils of clear-out relay 27, con¬ 
ductor 95, the magnet coils of relay 86 , con¬ 
tacts 93 and 94, and conductor 72, to the 
front contact and armature 9* of magnet 9, 
50 the magnet coils of that magnet, conductor 
69, and conductors 68 and 67, to ground at 
66 . The amature 85 of relay 86 being there¬ 
by attracted, the circuit through the holding 
coils 87 of relay 82 is broken, thereby releas- 
55 ing the armature 89 of relay 82, and break¬ 


ing the circuit through conductor 92. The 
practically simultaneous operation of the 
clear-out relay 27 restores the selecting re¬ 
lays to normal position, and so causes res¬ 
toration to normal of selecting bar 12°. An- 70 
other suitable signal whereby selecting bar 
12 y is selected and actuated, is then trans¬ 
mitted, thereby breaking contact between 
contacts 68 and 67. and so deenergizing mag¬ 
net 9. 1 75 

From what has been said apove, it will be 
clear that the selecting devicb may be pro¬ 
vided with as many selecting bars such as 
selecting bars 12 v — 12 *, as may be required 
for momentary energization of any mag- so 
nets required or convenient for use on or in 
connection with the printer; also, that when 
more than momentary energization of mag¬ 
nets is required, other bars, such as 12 m and 
12 n , may be provided, together with suitable 85 
relays such as 82 and 85, the circuits of these 
relays being controlled by the shift selecting 
bar 12 x and the shift return selecting bar 12 y 
and their associated parts. 

In Fig. 6 I have shown shunted condens- 90 
ers, or shunted resistances, or both shunted 
condensers and resistances, around the con¬ 
tacts and in some cases aroupd the coils of 
various of the relays showrk; the shunted 
condensers have the well known quality of 95 
reducing sparking and the resistances fa¬ 
cilitate the adjustment of the action of the 
magnets. 

What I claim is:— 

1 . A printing telegraph rereiver compris- 100 

ing selecting magnets, selecting disks con¬ 
trolled thereby, and each having permuta¬ 
tion means, the permutation means of each 
disk adapted for cooperation with the per¬ 
mutation means of the other disks for se- 105 
lection purposes, an auxiliarv-f unction mech¬ 
anism and means controlled by the permuta¬ 
tion means of said selecting disks control¬ 
ling the operation of such auxiliary-func¬ 
tion mechanism. 110 

2. A printing telegraph receiver compris¬ 
ing selecting magnets, selecting disks con¬ 
trolled thereby, and each having permuta¬ 
tion means, the permutation means of each 
disk adapted for cooperation with the per- 115 
mutation means of the other disks for selec¬ 
tion purposes, an auxiliary-function mecha¬ 
nism comprising an operating magnet, and 
contact means controlled by the permuta¬ 
tion means of said disks controlling such 120 
magnet. 

3. A printing telegraph receiver compris¬ 
ing selecting magnets, selecting disks con¬ 
trolled thereby, and each having permuta¬ 
tion means, the permutation! means of each 125 
disk adapted for cooperation with the per¬ 
mutation means of the other! disks for selec¬ 
tion purposes, an auxiliary-function mecha¬ 
nism comprising an operatirig magnet, con¬ 
tact means controlled by the permutation 150 
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means of said disks for closing a circuit 
through such magnet, means operated by 
such magnet when energized for closing a 
holding circuit through said magnet, and 
5 means controlled by said disks for breaking 
such holding circuit. 

4. In a printing telegraph receiver the 
combination of a plurality of selecting disks, 
each having permutation means, the permu- 

23 tation means of each disk adapted for co¬ 
operation with the permutation means of the 
other disks for selection purposes, means for 
causing said disks to select, a longitudinally 
movable paper carriage, carriage feed means 
25 and means controlled by the permutation 
means of said disks for returning said car¬ 
riage. i 

5. In a printing telegraph receiver the 
combination of a plurality of selecting disks, 

20 each having permutation means, the permu¬ 
tation means of each disk adapted for co¬ 
operation with the permutation means of 
the other disks for selection purposes, elec¬ 
tromagnetic means for causing said disks to 
25 select, a longitudinally movable paper car¬ 
riage. carriage feed means, contacts con¬ 
trolled by the permutation means of said 
disks, and means controlled by said contacts 
for returning said carriage. 

30 6. In a printing telegraph receiver the 

combination of a shiftable type wheel, means 
for shifting said wheel, a plurality of se¬ 
lecting disks, each having permutation 
means, the permutation means of each disk 
35 adapted for cooperation with the permuta¬ 
tion means of the other disks for selection 
purposes, means for causing >paid disks to se¬ 
lect. and means controlled by the permuta¬ 
tion means of said disks for controlling said 
•20 type wheel shifting means. 

T. In a printing telegraph receiver the 
combination of a plurality of selecting disks, 
each having permutation means, the permu¬ 
tation means of each disk adapted for co- 
45 operation with the permutation means of the 
other disks for selection purposes, electro¬ 
magnetic means for causing said disks to 
select, a shiftable type wheel, a shift magnet 
for shifting said wheel, means controlled by 
50 the permutation means of paid disks for 
causing the energization of said shift mag¬ 
net. and contacts actuated by said shift mag¬ 
net for closing a locking circuit therefor. 

8. In a printing telegraph receiver the 
55 combination of a plurality of selecting disks, 
each having permutation means, the permu¬ 
tation means of each disk adapted for co¬ 
operation with the permutation means of the 
other disks for selection purposes, electro- 
50 magnetic means for causing said disks to se¬ 
lect, a shiftable type wheel, a shift magnet 
therefor, contacts controlled by the permuta¬ 
tion means of said disks for causing the 
energization of said shift magnet, contacts 
05 actuated by said shift magnet, a holding 


circuit including said shift magnet and said 
contacts, and unshifting means controlled 
by said disks for opening said holding cir¬ 
cuit. 

!). In a printing telegraph receiver the 70 
combination of a paper carriage, means for 
advancing said carriage, an electromagnet 
for controlling the return of said carriage, a 
plurality of selecting disks, each having per¬ 
mutation means, the permutation means of 75 
each disk adapted for cooperation with the 
permutation means of the other disks for se¬ 
lection purposes, and means controlled by 
the permutation means of said disks for 
energizing said electromagnet. so 

10. In a printing telegraph receiver the 
combination of a paper carriage, means for 
advancing saiti carriage, a magnet for con¬ 
trolling the return of said carriage, a plu¬ 
rality of selecting disks, each having permu- S 5 
tation means, the permutation means of each 
disk adapted for cooperation with the per¬ 
mutation means of the other disks for selec¬ 
tion purposes, 'contacts controlled by the 
permutation means of said disks for actuat- go 
ing said magnets, and contacts actuated by 
said magnet for completing a holding cir¬ 
cuit therefor. 

11. In a printing telegraph receiver the 
combination of a rotating type wheel, a 95 
starting magnet controlling said wheel, a 
plurality of selecting disks, each having per¬ 
mutation means, the permutation means of 
each disk adapted for cooperation with the 
permutation means of the other disks for 100 
selection purposes, a rotatable paper car¬ 
riage, a line-feed magnet for rotating said 
carriage, and means controlled by the per¬ 
mutation means of said disks for completing 

an operating circuit for said line-feed mag- 105 
net and preventing the operation of said 
starting magnet. 

1*2. In a printing mechanism the combina¬ 
tion of a plurality of selecting disks, each 
having permutation means, the permutation 110 
means of each disk adapted for cooperation 
with the permutation means of the other 
disks for selection purposes, electromag¬ 
netic means for causing said disks to select, 
a clear-out relay for returning said electro- 115 
magnetic means to normal, a rotating paper 
carriage, a line-feed magnet for rotating 
said carriage, said magnet being controlled 
by the permutation means of said disks, and 
contacts closed by said line-feed magnet for 120 
completing a circuit for said clear-out relay. 

13. In a printing telegraph receiver, the 
combination of a paper carriage, spacing 
means therefor arranged to cause said car¬ 
riage to move for letter spacing and for 125 
spacing between words, a plurality of select¬ 
ing disks, each having permutation means, 
the permutation means of each disk adapted 
for cooperation with the permutation means 
of the other disks for 1 selection purpose, 130 
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mentis for causing said disks to select, means 
controlled by the permutation means of said 
disks for operating said spacing mechanism 
to cause spacing oetween words, and car- 
5 riage return mechanism comprising control* 
ling means also controlled by said disks. 

14. In a printing telegraph receiver, the 
combination of a paper carriage, spacing 
means therefor arranged to cause said car¬ 
lo riage to move for letter spacing and for 
spacing lietween words, a plurality of se¬ 
lecting disks, each having permutation 
means, the permutation means of each disk 
adapted for cooperation with the permuta- 
15 tion means of the other disks for selection 
purposes, means for causing said disks to 
select, means controlled by the permutation 
means of said disks for operating said spac¬ 
ing mechanism to cause spacing between 
20 words, and carriage return mechanism com¬ 
prising a controlling magnet and contact 
means controlled bv said disks for operating 
said magnet. 

l. r >. In a printing telegraph receiver, the 
25 combination of a paper carriage, spacing 
means therefor arranged to cause said car¬ 
riage to move for letter spacing and for 
spacing between words, a plurality of se¬ 
lecting disks, means for causing said disks 
30 to select, means controlled by said disks for 
operating said spacing mechanism to cause 


19 


40 


spacing between words, and carriage return 
mechanism comprising a controlling magnet 
and contact means controlled by said disks 
for energizing said magnet, means operated 3* 
by energization of said magnet for closing a 
holding circuit therethrough, and means op¬ 
erated upon return of such carriage for 
breaking such holding <j;ircuit. 

1G. In a printing telegraph receiver, the 
combination of a plurality of peripherally 
serrated selecting disks, means for causing 
said disks to select, a plurality of movable 
selecting members arranged about said disks 
to coact therewith, anq to be caused to be 
operated selectively under control of said 
disks, printing means i arranged to have 
characters to be printed determined by the 
selection and consequent operation of certain 
of said selecting members, and an auxiliary- 
function mechanism arranged for control by 
another- of said selecting members and to be 
operated by the operation of such other se¬ 
lecting member consequent upon the selec¬ 
tion thereof by said disks. 

In testimony whereof I have signed this 
specification in the presence of two subscrib¬ 
ing witnesses. 

GEORGE M. YORKE. 

Witnesses: 

Robert E. Chet wood, 

George R. Benjamin. 
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This invention relates to electrical signal¬ 
ing and more particularly to signaling appa¬ 
ratus and methods whereby distinctive cur¬ 
rent variations representative of certain in- 
6 formation may be transmitted from a cen¬ 
tral point or points to one or more receiving 
stations at wnich the information is to be 
displayed or posted or otherwise made avail¬ 
able for use. 

The invention according to one of its 
phases, although not restricted thereto, is 
particularly adaptable to the transmission 
of varying stock or commodity price quo¬ 
tations from a central point such as a stock 
15 exchange, to a plurality of brokers’ offices, 
at each of which, quotations of stocks which 
are there of particular interest may be auto¬ 
matically posted on a bulletin board, the in¬ 
formation being preferably made available, 
28 generally speaking, in the same arrangement 
as with the conventional types of manually 
attended stock boards, or “black boards” as 
heretofore used. However, with the appa¬ 
ratus of this invention the posting of quota- 
25 tions may be accomplished with greater 
rapidity and accuracy than with stock boards 
which are manually attended and in addition 
a substantial saving of labor is made possible 
since the equipment for numerous orokers 
80 may be operated from the central point by 
a single operator or group of operators. 

The objects of my invention include the 
provision of apparatus of the above indicated 
class which will be adaptable with a wide de- 
85 gree of flexibility to various operating con¬ 
ditions and which will be accurate, rapid 
and dependable in operation. 

Furtner and more specific objects, features 
and advantages will clearly appear from the 
40 following description taken m connection 
with the accompanying drawings and claims 
which form a part of this specification. 

The invention comprises the novel signal¬ 
ing methods, features, circuit arrangements, 
45 and combinations of circuits and parts as 
hereinafter described, but by way of example 
only, as illustrative of certain preferred em¬ 
bodiments of the invention. 

In the drawings Fig. 1, which extends over 
60 sheets numbered one, two and three, com¬ 


prises a schematic diagram of the circuit ar¬ 
rangements, comprising one embodiment of 
the invention. j 

Fig. 2 is a perspective view showing some¬ 
what schematically thk operating parts and 55 
associated electrical connections of selecting 
mechanism such as may be used in the circuit 
arrangements of Fig. 1; 

Fig. 3 illustrates a supplementary select¬ 
ing device which may be used in connection 60 
with the mechanism of Fig. 2; 

Fig. 4 illustrates ai. arrangement of con¬ 
tacts such as may be used in the device of 
Fig. 3; 

Fig. 5 is a diagram of certain electrical con- 65 
nections running from the device of Fig. 3; 

Fig. 6 schematically illustrates one form 
of transmitting circuit arrangement which 
may be utilized in connection with the cir¬ 
cuits of Fig. 1; I 70 

Fig. 7 illustrates one example of transmit¬ 
ting device which may be used in connection 
with this invention; 

Fig. 8 shows a section of transmitting tape 
having distinctively arranged perforations 7* 
representative of quotations cf various items, 
the perforations being arranged to cooperate 
with the mechanism oi: Fig. 7 to transmit the 
necessary current variations to actuate the 
apparatus; 90 

Fig. 9 illustrates ope example of a group 
of indicator units sudh as may be used for 
one quotation of four digits; 

Fig. If is a sectional view of an indicator 
taken substantially along line 10—10 of 88 

is a wiring d iagram supplementing 
that of Fig. 1; 

Fig. 12 snows a modification of the circuit 


arrangements of Fig. 
Fig. 13 shows the 


|l; 

details of a modified 
fornT of circuit arrangement involving the 
invention in one of its phases. 

With the conventional forms of manually 
attended brokers’ boards, provision is ordi¬ 
narily made for posting the quotations of 
numerous stocks, commodities, or other items, 
each quotation generally comprising four 
digits, namely, the hundreds, tens, units and 
a fraction value. The brokers’ customers are 
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generally desirous of knowing the “open,” 
“high”, f ‘low”, and “last” quotations for each 
stock or item, and accordingly it is customary 
to provide space for such quotations, that is, 
6 for a total of 1G digits in all for posting the 
quotations of a single stock or other such 
item. It has heretofore been the custom of 
brokers to post quotations for a number of 
stocks in the neighborhood of one hundred or 
10 more, although a much larger multitude of 
stocks and commodities are dealt in on the 
various exchanges of the United States. 
However, each broker is ordinarily particu¬ 
larly interested in posting only the quota- 
15 tions of a chosen list of stocks and commodi¬ 
ties, such list including a limited number of 
items which are of universal interest and also 
a number of more or less inactive stocks or 
stocks of lesser importance which are dealt 
20 in by the brokers’ customers, or stocks to 
which the broker desires to direct particular 
attention. In order that the broker need 
not have a multitude of indicators providing 
for the quoting of all of the large number of 
26 listed stocks, a method and apparatus such 
as disclosed in the patent to Robert L. Daine, 
No. 1.65S.516, dated February 7, 1928, may 
be utilized whereby each broker requires only 
a relatively limited number of indicating de- 
30 vices which will more conveniently fit into 
the limited space such as is ordinarily avail¬ 
able in brokers’ offices in the financial dis¬ 
tricts. Such indicators are arranged to be 
interchangeably connected to a terminal 
35 board so as to post any chosen small number 
of stocks which the broker may Select from 
the large list for which service may be sup¬ 
plied to him by the use of the apparatus of 
this invention. 

40 In order to electrically control the indi¬ 
cators at a plurality of brokers’ offices from a 
distant point it is economically impracticable 
with the prevailing line wire costs, to provide 
separate line connections for giving quotation 
45 service for each of the multitude of listed 
stocks. Accordingly, it is desirable to provide 
means for sending current variations repre¬ 
sentative of the quotations of numerous stocks 
over a relatively small number of line wires, 
83 and to provide selecting means at each brok¬ 
er’s office to identify the quotations of par¬ 
ticular stocks and to prepare the correspond¬ 
ing indicators for energization. However, in 
thus reducing the number of line wires to a 
65 relatively small number, special attention 
most be directed to the necessary rapidity of 
operation of the indicators. Taking into the 
account the reasonable future requirements, 
provision should now be made in an appara- 
60 tus of this class for sending quotations for 
more than a thousand different stocks or 
items, each of which must be individually 
identified by the selecting means. After such 
identification four digit indicator^ preferably 
65 should be actuated to show a particular quota¬ 


tion, and in the event that the “high” or “low” 
quotations are to be simultaneously set up 
then as manv as eight digit indicators may be 
actuated. With stock market transactions 
conducted at the present rate, provision must 70 
be made for transmitting from 30 to 60 new 
quotations per minute. Such speed of opera¬ 
tion of a multitude of indicators at different 
offices, but all selected and actuated in a de- 

E endable manner over a relatively small num- 75 
er of line wires, necessarily requires novel 
circuit arrangements which have no coun¬ 
terpart in other classes of signaling ap¬ 
paratus. 

According to my invention I have found it 80 
desirable to provide for each unit of signal¬ 
ing apparatus four line wires, or equivalent 
“impulse channels” which are associated with 
a common ground return circuit, and may be 
utilized first to simultaneously operate four 85 
selecting devices for choosing one particular 
stock to be quoted. Thereafter the same four 
line wires or “impulse channels” may be con¬ 
veniently utilized to simultaneously, but in¬ 
dependently actuate the four digit indicators 90 
of a particular quotation, that is, for ex¬ 
ample, the hundreds, tens, units, and frac¬ 
tional digit indicators if all of these need to 
be changed. Furthermore, if desired, the 
number of line wires may be further reduced 95 
by utilizing the well known principles of mul¬ 
tiplex telegraphy whereby the current varia¬ 
tions, in lieu of being transmitted over the 
four wires or a larger number of wires, may 
be transmitted over a single wire with a loo 
“ground” return or an equavilent return wire 
through the use of synchronous transmitting 
and receiving distributors at the sending ana 
receiving stations. Such multiplex transmis¬ 
sion may be found to be particularly desirable 105 
in instances where the line wires extend be¬ 
tween widely spread cities. Such devices as 
used in high speed telegraphy may be utilized 
for this purpose, and since the construction 
of the same is well understood in the art the no 
same will not be here described. However, 
one form of multiplex apparatus and ar¬ 
rangements for applying same, applicable to 
the subject matter of this invention in certain 
of its phases, are disclosed in the co-pending 115 
application of Ernest Frischknecht and Jean 
Abegglen, Ser. No. 258,219, filed Maxell 1 , 
1928. 

In some instances in order to provide the 
necessary speed of operation two sets of 120 
transmitting and receiving apparatus may be 
utilized, the two sets being substantially du¬ 
plicates, and in the event that the line wires 
or other parts of one set become injured, serv¬ 
ice may be maintained on the other set. At 125 
other times the list of items may be appor¬ 
tioned between the two sets. 

The current variations or impulses for se¬ 
lecting and actuating the indicators may take 
either the form of positive spaced impulses, or 180 
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may be in the form of undulations or inter¬ 
ruptions in a sustained potential applied to 
the line wires. With the particular form of 
selecting devices described in connection with 
5 the example of the invention here disclosed 
the latter method is followed, that is, the dis¬ 
tinctive current variations comprise short in¬ 
terruptions or reductions in the line wire po¬ 
tential. The selecting devices may be con- 
10 structed with a sufficient number of contacts 
so as to select not only the desired stock but 
also the particular quotation as the “open”, 
“high”, “low” or “last”, which has to be 
changed, or on the other hand only a smaller 
15 number of selector contacts need be pro¬ 
vided where the selectors merely choose the 
particular desired stock. According to the 
embodiment of my invention here described, 
I have provided means whereby one of the 
20 quotations, either “open”, “higli”, “low” or 
“last” is selected merely by the polarities of 
the several line wires. That is, the sustained 
potential applied to each line wire may be rel¬ 
atively positive or negative in respect to the 
25 other line wires, and accordingly, numerous 
combinations of polarities may be obtained, 
sufficient in number to readily choose between 
the “open”, “high”, “low” and “last” indi¬ 
cators, thus materially reducing the work to 
30 be done by the selecting devices and the time 
necessary for the operation thereof. 

The method of using a maintained line po¬ 
tential not only simplifies the selecting prob¬ 
lem in this manner but also makes possible 
35 in a simple manner the use of an adaptation 
of the well known “Strowger” “up and 
around” selecting devices as are well known 
in the art of automatic telephony switching. 
The construction and operation of such se- 
40 lectors is set forth in detail, for example, by 
H. H. Harrison in his book entitled “Auto¬ 
matic Telephony” published in 1924 by Long¬ 
mans. Green & Co., and also by R. G. Kloef- 
fler in “Telephone Commun : cation Systems,” 
45 Macmillan Co., 1925, Chapter XIV, and ac¬ 
cordingly the constructional details of such 
selectors will not be here fully described, al¬ 
though such features as are necessary to adapt 
the same to my invention are hereinafter 
50 fully disclosed. Since this type of selector 
automatically restores itself to a normal posi¬ 
tion upon any extended interruption of the 
line potential, such selectors are particularly 
desirable for use with this invention inas- 
65 much as such restoration to normal after each 
operation substantially precludes all possi¬ 
bility of cumulative errors or false quotations 
on the multitude of indicators. Furthermore, 
the circuits of such selections, as will be here- 
60 inafter further explained may be adapted to 
effect restoration to a zero or normal position, 
such indicator units as have been selected, and 
to connect such units to operating busses for 
actuation immediately upon completion of 
w the selecting and restoration steps. 


The circuit arrangements of Fig. 1 for the 
embodiment of the invention there shown will 
now be described together with the functions 
and construction of th< 
the apparatus. 
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Indicating units 


The indicating units per se may be arranged 


otherwise, one desir- 
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various elements of 


70 


in sectional cabinets or 
able construction and arrangement being il¬ 
lustrated in the copending application of 
Robert L. Daine and Rene Guye, Serial Num¬ 
ber 246,474, filed January 13,1928. Each of 
the digit indicators as Explained in the said 
application may comprise a rotatable drum 
having on its peripherv a series of charac¬ 
ters, such as the figures! one to nine, a blank 


75 


80 


space and zero, or various fraction charac- 


85 


90 


95 


100 


105 


ters, such drums being rotatable step-by-step 
in one direction by an electromagnet whereby 
the desired characters nkav be exhibited at the 
front of the board. S^ich indicators may be 
restored to zero or normal either by further 
step-by-step rotation, c|r if desired they may 
be more quickly restored to normal by suit¬ 
able springs releasable by the operation of a 
trip magnet. The constructional features of 
a group of such indicators are schematically 
shown in Figs. 9 and ip and will now be de¬ 
scribed. 

The rotatable drums bearing the digits are 
indicated at 20 and may be rotatably mounted 
in respect to a shaft 211 which in turn may be 
mounted in bearings 2 ^ and 23. Each of the 
drums 20 may be provided with an operating 
star wheel as at 24 fixed against rotation in 
respect to the drum as bv a slot and pin con¬ 
nection 25. The star Wheels 24 may by the 
use of collars as shown at 24' be fixed against 
longitudinal movement in respect to the shaft 
21 but are free for rotational movements in 
respect thereto, and are also free for only a 
limited longitudinal movement in respect to 
the drums 20 by reason of the connections 25. 
Each of the star wheels] 24 may cooperate with 
an actuating fork as at 26 pivoted at 27 and 
having an armature 2 Sf acted upon by actuat¬ 
ing magnets as at 29, whereby impulsive ener¬ 
gization of the magnets will cause the corre¬ 
sponding drums to be [advanced step-by-step 
in one direction and against the action of spi¬ 
ral springs as in 30, one of which is provided 
within each indicator arum. One end of the 
spring 30 may be suitably connected to the in¬ 
dicator wheel as indicated at 30<z Figs. 9 and 
10 , and the other end may be anchored to a sta¬ 
tionary indicator guide 305 which, if desired, 
may be secured to the casing or to any sta¬ 
tionary part to hold the indicator against lat¬ 
eral displacement as tbe shaft 21 and ratchet *25 
discs 24 are shifted ^o the right in Fig. 9. 

The digit indicators may thus be mounted in 
groups, one group for each quotation com¬ 
prising four units which are individually and 
simultaneously operative by the various elec- 
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tromagnets 29. So long as the star wheels 24 
are in engagement with the forks 26, the 
springs 30 are precluded from acting to re¬ 
store the drums to normal. However, when 
5 the star wheels are taken out of engagement 
with their forks, the springs are free to im¬ 
mediately restore their respective drums to 
a normal setting. In order to move the star 
wheels out of engagement with the forks, it 
is merely necessary to move the shaft 21 lon¬ 
gitudinally through a short distance and this 
may be accomplished by a tripping magnet 
as at 31, acting through an armature 32 con¬ 
nected to the shaft in a manner obvious from 
15 the drawings. Accordingly when the trip¬ 
ping magnet 31 is energized, the four indicat¬ 
ing drums for one quotation may be at once 
simultaneously restored to normal in prepa¬ 
ration for a new setting. 

20 It may be here noted that such restoration 
to normal is particularly advantageous with 
this apparatus, inasmuch as cumulative er¬ 
rors in succeeding quotations are thereby 
avoided, and furthermore the operator in con- 
25 trolling the system need not take the neces¬ 
sary time to examine the setting for the pre¬ 
vious quotation before taking the necessary 
steps to post the new quotation. Subtraction 
or adding of quotation values and the pos- 
30 sibility of errors in so doing are thereby elim¬ 
inated, with a considerable saving of time. 
Other suitable forms of digit indicators are 
disclosed and claimed in my copending ap¬ 
plication, Serial Number 276,883, filed May 
35 11, 1928. And other indicating units of this 
general type are disclosed in the patent to 
Farvarger, 1,787,620, dated January 6, 1931. 

In Fig. 1, sheet three, it will be noted that 
the actuating magnets 29 are schematically’ 
40 indicated in sub-groups of four, such sub¬ 
groups also being arranged in groups of four 
so as to provide for the indicators showing 
the “open”, “high”, “low” and “last” quota¬ 
tions for each stock. Also in this figure one 
45 of the tripping magnets 31 will be noted ad¬ 
jacent to each of the sub-groups of four. 
All of the magnet coils 29 and 31 as shown 
may have one terminal connected to a com¬ 
mon return bus as at 33 which in turn may 
50 be grounded at 34 through a source of cur¬ 
rent 35. The opposite terminals may be pro¬ 
vided with individual lead wires as at 36. 
The lead wires 36 for each stock may extend 
to a twenty-one contact relay as at 37, there 
55 being twenty magnet coils including the actu¬ 
ation coils and tripping coils, requiring twen¬ 
ty lead wires for each stock or other item, an 
additional lead wire 38 being provided, if 
desired, to energize an indicating lamp 39 
60 which may be lighted during actuation of the 
indicators for the particular stock chosen. 
Such lamps serve to attract attention to the 
part of the broker’s board where quotation 
changes are taking place. The relays 37 serve 
05 to connect the various groups of lead wires 


36 respectively to groups of “open”, “high”, 
“low” and “last” control busses 40, 41, 42, 
and 43. Relays 37 are normally open, but 
upon the choosing of a particular stock, by 
the selecting devices hereinafter described, 70 
the corresponding relaj’’ 37 will be actuated 
by reason of the energization of the relay 
magnets as at 44. The terminals of the relay 
magnets 44 may be connected to selector cir¬ 
cuits as indicated at 45. The relays 37 when 75 
actuated also serve to connect the lead wires 
38 of the lamps 39 to a common lamp bus 46 
which may be grounded as shown. One lamp 
terminal is therefore grounded whenever the 
corresponding relay is actuated, the other 80 
lamp terminal as shown may be connected 
with the common return bus 33. Therefore 
whenever a relay 37 is actuated, the battery 
35 acting through the ground 34 will cause 
the corresponding lamp 39 to be lighted. 85 

Interchangeable selector circuit arrangement 

As above stated, in the aforementioned 
patent of Robert L. Daine, means are dis¬ 
closed whereby a limited number of digit 90 
indicators may be provided with interchange¬ 
able connections cooperating with the much 
larger number of terminals-identified with a 
multitude of stocks or other items. The use 
of such an arrangement is here illustrated in 95 
the drawings somewhat schematically at the 
upper part of Fig. 1, sheet two. 

The selector circuits 45 above referred to, 
may each be provided with quick-detachable 
plugs as at 47. It will be understood that loo 
although only five of the selector circuits 45 
and indicators for four stocks are shown for 
simplicity on sheet three, a complete assem¬ 
bly of the apparatus would embody a num¬ 
ber much greater than four. If desired the 105 
circuit wires 45 may be extended to a con¬ 
siderable distance away from the indicator 
board, as for example to a special compart¬ 
ment or closet in the broker’s establishment. 

In such a separate compartment a switch 110 
board as at 48 may be provided with a num¬ 
ber of terminal jacks 49 equal to or substan¬ 
tially equal to the total number of listed 
stocks or commodities for which quotation 
service is transmitted. The switch board 48 115 
may be provided with a plurality of verti¬ 
cally extending busses 50 and also a plurality 
of horizontally extending busses as at 51. It 
will be noted that one of the terminal jacks 
49 is provided at the intersection of each ver- 120 
tical bus with each horizontal bus. As will 
be hereinafter described, one set of selecting 
devices may be provided to choose any one 
of the numerous vertical busses, whereas an¬ 
other and separate set of selecting devices 125 
may be provided to choose any one of the 
horizontal busses, such groups of busses re¬ 
spectively being electrically connected to the 
selecting devices by multi-wire cables as at 52 
and 53. Accordingly the two sets of selectors 13C 


may conjointly act to choose any desired one 
of the terminal jacks 49 to the exclusion of 
the others. Although but a relatively small 
number of vertical and horizontal busses 50 
5 and 51 are indicated in the drawings, as many 
• as one hundred vertical busses and one hun¬ 
dred horizontal busses may be conveniently 
installed and controlled by suitable selec¬ 
tors such as hereinafter described. Such a 
10 number of busses, it will be observed will pro¬ 
vide for a total of ten thousand terminal 
jacks, or in other words provision may thus be 
made for ten thousand stocks or other items. 
On the other hand, with the plug and jack 
15 arrangement only a relatively limited num¬ 
ber of indicators and indicator circuits equal 
to a small number of stocks chosen for post¬ 
ing by each broker need be provided, and yet 
the plugs and jacks may be made interchange- 
20 able to afford great flexibility of service. 
Also according to my invention, although the 
indicator units for each stock may require 
numerous lead wires and busses, the circuit 
connections to the interchangeable plugs re- 
25 quire no more than two wires, and accord- 
ingly the multitude of terminal jacks may be 
mounted in a relatively small space and the 
plugs may be of a conventional size and easy 
to manipulate. It will be understood that 
30 whenever a particular terminal jack 49 is 
selected and energized, providing there is a 
plug inserted in such jack, the corresponding 
relay 37 will be energized, whereupon all of 
the indicator units for the stock or item cor- 
35 responding to such relay will be connected to 
the actuating busses 40,41, 42 and 43. 

Selector mechanism 

As above noted, four line wires may con- 
40 veniently be utilized and these are designated 
by the characters LI, L2, L3 and L4 (see 
Fig. 1, Sheet one). The selector mechanism 
as shown on sheet one may conveniently be 
grouped into four parts, each part being 
45 respectively controlled by one of said line 
wires. These parts of the selector mecha¬ 
nism may be designated respectively as the 
thousands, hundreds, tens and units selectors. 
The thousands and hundred selectors are ar- 
50 ranged to select over the multi-wire cable 52 
any desired one of the vertical busses 50, 
whereas the tens and units selectors are ar¬ 
ranged to select, over the cable 53, any de¬ 
sired one of the horizontal busses 51. In 
33 addition the thousands selecting mechanism, 
after completing its selecting action serves 
to bring the line wire Ll into operative rela¬ 
tionship with an indicator operating bus B1 
which bus as will hereinafter be further ex- 
00 plained, carries the impulses for controlling 
the hundreds digit-indicator of the quota¬ 
tion selected. The hundreds selector mecha¬ 
nism serves, after completing its selecting 
operations to bring the line wire L2 into 
05 operative relationship with indicator oper¬ 


ating bus B2 over which the tens digit indi¬ 
cators are actuated. The tens ^elector mecha¬ 
nism after completing its selecting function, 
brings the line wire L3 into Operative rela¬ 
tionship with indicator operating bus B3, 70 
over which the control of the units digit 
indicators is accomplished. Lastly, the units 
selector mechanism, after completing its se¬ 
lecting operations serves to bring the line 
wire L4 into operative relationship with in- 75 
dicator operating bus B4, over which the 
fraction digit indicators are actuated as will 
hereinafter be more fully explained. 

The tens selector mechanism in addition, 
after completing its selecting operations, 80 
opens a bus It after the returjn to normal of 
the particular indicator units selected has 
been effected. 

The moving parts of a selecting device 
such as may be used for the thousands and 85 
tens selectors are illustrated) diagrammati- 
cally in Fig. 2. A rotatable and vertically 
movable shaft is indicated at 54. This shaft 
is normally urged by a spring 55 toward a 
position of rest in the airection indicated 90 
by the arrow. The shaft is also normally 
brought to rest by gravity in its lowermost 
position. A wiper having two contact arms 
56 and 57 is secured to the lower end of the 
shaft 54 and is designed to engage with ®3 
the chosen pair of a group of one hundred 
pairs of selector circuit contacts, each pair 
comprising a control contact as at 58 ana an 
indicator contact as at 59 for engaging, re¬ 
spectively, the control wiped 56 and the in- 100 
dicator circuit wiper 57. It will be noted 
that the contacts 58 and 59 may be arranged 
in the customary cylindrically shaped bank, 
ten vertical tiers of contact pairs being pro¬ 
vided, each tier having ten pairs of contacts. 105 
Each of the indicator contact^ 59, respectively 
is brought into electrical connection by the 
lead wires 52 with one of the vertically ex¬ 
tending: terminal board busses 50. (See Sheet 
2.) The manner in which sluch connections no 
may be made is more fully shown in Fig. 11, 
which will be hereinafter described in fur¬ 
ther detail. The control contacts 58, respec¬ 
tively, are electrically connected through the 
lead wires 60 to proper corresponding con- ns 
tacts 61 located on the hundreds selector de¬ 
vice. Through the connections 60 the thou¬ 
sands selector functions as a major selector 
and the hundreds selector as a minor selec¬ 
tor, and as will be further explained, the 120 
tens selectors and units selectors, respective¬ 
ly. bear the same relationship. 

Reverting to the mechanical features of 
Fig. 2, rotating magnets 62 are provided 
with an armature 63, which, acting through 125 
a supporting arm 64 and a spring pressed 
pawl 65, serves to rotate the! shaft 54 against 
the action of the spring 55 with a step by 
step movement, the pawl 65 engaging a 
ratchet wheel or toothed portion 66 of the 180 
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shaft. The arm 64 is also provided with a 
switch operating branch arm 67 so that when¬ 
ever the magnets 62 arc energized contacts 
68 and 69 arc separated so as to break any 
5 circuit there-belween. The step by step ver¬ 
tical movement of the shaft is effected by the 
action of the vertical magnets 70, which act 
through an armature 71. The arm 72 car¬ 
ries a spring pressed pawl 73, which is ar- 
10 ranged to engage the ratchet portion 74 of 
the shaft so as to move thel shaft upwardly 
whenever the vertical maghets 70 are im¬ 
pulsively energized. 

The shaft 54 may be provided with an cn- 
15 larged portion 75. which, when the shaft is 
in its lowermost and normal position, en¬ 
gages a switch operating bell crank 76. The 
bell crank 76 serves to operate two sets of 
switch contacts 77 and 78,i which contacts 
20 correspond to those known as “off normal 
switches” in the machine; switching art. 
These two switches may be connected by an 
insulating piece 79 so that the two operate 
together, and whenever the shaft 54 is in its 
25 lowermost or normal position these two 
switches are both in open l circuit position 
but as soon as the vertical magnets raise 
the shaft as much as one step upwardly 
both switches 77 and 78 move to circuit clos- 
30 ing positions. A double dog 80 may lie 
pivotally mounted in a suitable manner such 
as indicated and has two arms SI and 82, re¬ 
spectively, for engaging the toothed por¬ 
tions 66 and 74 of the shaft 54 so as to follow 
35 up the pawls 65 and 73. respectively, and 
retain the shaft temporarily in the angular 
and vertical position into whfch it is brought 
by the rotating and vertical magnets, re¬ 
spectively. The double dog 80. however, is 
40 under the control of the release magnet 83, 
having an armature 84. The armature S4 is 
operatively linked as at 85 with the dog SO 
in a manner whereby energization of the 
magnet S3 effects the release of the double 
45 dog, permitting the shaft 54 to rotate to nor¬ 
mal angular position and to drop into nor¬ 
mal vertical position, the pawls 65 and 73 be¬ 
ing normally held out of contact with the 
shaft. 

50 Features of construction of the selector de¬ 
vice of Fig. 2 which are not herein specifi¬ 
cally or fully shown and described may be 
provided according to the practice followed 
m the telephone switching art and as more 
55 fully set forth in the textbooks above men¬ 
tioned. 

Referring to the circuit arrangements 
shown in Fig. 1, Sheet 1, and particularly 
the thousands selector, the various magnets 
C0 and switching parts, the functions of which 
are above described, are there indicated by 
corresponding reference numerals. In addi¬ 
tion, a plurality of relays 80, 87, 88, 89 and 
90 may be associated with this selecting de¬ 
cs vice. Certain of these relays are quick act¬ 


ing, both at the “pick up” and at the release 
thereof. The armatures of others are pro¬ 
vided with copper slugs in a manner well 
known in the art so as to render the relays 
slow to operate. These may be distinguished 70 
by the symbols as set forth on Sheet 1. As 
is well known, a copper slug on the relay 
magnet core may be placed on the end near¬ 
est the armature to effect a delayed “pick 
up”; conversely, if a slug is placed on the 75 
magnet core end opposite from the armature, 

(the “heel” end), the “pick up” action may 
be rapid but the release action will be de¬ 
layed. These two types it will be noted have 
been symbolically distinguished in Fig. 1 80 
by the use of cross hatched and black arma¬ 
ture portions. 

The operation of the circuits of the thou¬ 
sands selector will now be described. This 
selector, as above stated, is operated over line 85 
wire LI, while its rotary motion is controlled 
by the hundreds selector, which is actuated 
over line wire L2. As above explained in 
connection with Fig. 2, the vertical magnets 
70 and the rotary magnets 62, respectively, 90 
are designed to bring the switch wiper arms 
56 and 57 first to the proper vertical position 
and then to the proper angular position, so 
that the wipers will engage the desired pair of 
contacts 58 and 59. If the line wire LI is 95 
energized with a maintained potential, for 
example, fifty volts, relay S7 picks up and 
causes the relay S8 to be energized through 
a circuit, including the ground and battery 
as indicated, the magnet of relay 88, the 100 
“make” spring of relay 87 to ground. Relay 
SS thereupon prepares but does not complete 
an additional circuit for the reception of sub¬ 
sequent impulses. This circuit comprises the 
ground and “make” spring of relay 87, the 105 
“make” spring at 91 of relay 86, the “make” 
spring at 92 of relay 88, the magnet coil of 
series relay 89, the coil of vertical stepping 
magnet 70 to battery and ground. 

At the transmitting station current varia- 110 
tions may be sent out in the form of undula¬ 
tions or drops in the potential maintained 
over the line wires, but for the purposes of 
operating a selecting device such drops of 
potential are of such short duration that the n ° 
“slow to release” relays, as at 88 and 89, are 
unaffected thereby. The first of such im¬ 
pulses causes the relay 87 to release momen¬ 
tarily, thus closing the circuit last described 
above, causing the series relay 89 to be ener- 120 
gized and also the vertical stepping magnet 
70 which advances contact wipers 56 and 57 
upwardly one step. Concurrently, the relay 
89 picks up, and also the off normal switches 
77 and 78 become closed, the switch 7S closing 125 
a circuit through relay 90 which picks up. 

The circuit of relay 90 comprises ground, 
battery, “make” spring 93 of relay SS, magnet 
coil of relay 86, together with a non-inductive 
resistance 94 in parallel therewith, “break” 130 


spring 95 of relay 86, switch contacts 68 and 
69, on normal switch 78, magnet winding of 
relay 90, to ground. It should be here noted 
that relay 86 is so constructed in connection 
5 with the parallel resistance 94 that this relay 
does not pick up when in series with the re¬ 
lay 90, as in the circuit just described. Re¬ 
lay 90, as operated by the circuit just de¬ 
scribed, picks up and prepares a circuit 
10 through the rotating magnets 62, which, how¬ 
ever, is not complete, being broken at the 
“break” contact 96 of relay 89 until such time 
as the last of the group of impulses is received, 
when, as hereinafter further explained, the 
15 relay 89 releases and completes the circuit 
picked up by relay 90. This circuit com¬ 
prises ground battery, “make” spring 93 of 
relay 88, “break” spring 96 of relay 89, 
“make” spring of relay 90, rotating magnet 
20 62, thence to the “off normal” springs of the 
hundreds selector, which will be hereinafter 
further described in detail, “break” spring at 
98 of relay 99 of the hundreds selector, 
“make” spring at 100 of relay 101 of the hun- 
26 dreds selector, to ground. 

This circuit is not completed in the hun¬ 
dreds selector until the series of impulses on 
the line wire L2 has been completed, as here¬ 
inafter explained, the circuit remaining open 
30 either at the “off normal” spring 97 or the 
“break” spring 98. Consequently, the ro¬ 
tating magnets 62 are not energized until the 
hundreds selector has completed its motion, 
and therefore the thousands selector wipers 
36 are also not rotated until such time. Upon 
completion of the movement of the hundreds 
selector, however, the rotating magnet 62 
causes the thousands selector shaft to be ro¬ 
tated through an angle equivalent to one 
40 step, which places the wipers 56 and 57 in 
engagement with a pair of contacts 58 and 59 
in the first vertical tier. Meanwhile, how¬ 
ever, the vertical step by step movement of 
the thousands selector shaft has been com- 
45 pleted by successive impulses acting upon the 
vertical magnet 70 so that the wipers are 
brought into engagement with the contact 
at the selected level in the thousands selector. 
At the same time that the rotating magnets 
50 62 receive the first impulse the closing cir¬ 
cuit of relay 90 is broken by the “break” 
springs of magnet 62, that is, contacts 68 and 
69, and thereupon relay 90 opens the holding 
circuit of rotating magnet 62 by breaking 
65 such circuit at the “make” spring of relay 90. 
The magnet 62 therefore releases the contact 
68 and in so doing again closes the circuit of 
relay 90 at the contacts 68 and 69. 

Assuming now that there is no ground con- 
60 nection at the control contact 58 in the first 
tier thus engaged by the wiper 56, then relay 
90 again picks up through the same circuit as 
formerly. Thus the rotating magnet 62 and 
relay 90 alternate, in picking up and releas¬ 
es ing, and cause the wiper contacts 56 and 57 to 


be rotated until the control jwiper contact 
56 comes to a control contact 58, which is 
grounded, such grounding having been effect¬ 
ed by the operation of the hundreds selector 
through one of its control contacts 61, as is 70 
hereinafter further explained in connection 
with Fig. 5. When the control wiper thus 
encounters a grounded contact 58, the relay 
86 is immediately picked up through the cir¬ 
cuit comprising ground, battery, “make” 75 
spring 93 of relay 88, relay 86, control con¬ 
tact 58, circuit connections 60, one of the con¬ 
trol contacts 61, to ground. This same 
ground, through the control contacts and 
wipers, short circuits relay 90, which is there- 80 
by prevented from again closing the circuit 
through the magnet 62, thus stopping the ro¬ 
tary motion of the wiper contacts 56 and 57. 

The relay 90 has one of its terminals con¬ 
stantly grounded, as shown, while its other 85 
terminal becomes then grounded through the 
“off normal” switch 78, switch contacts 68 and 
69, “break” spring 95. control contacts and 
wipers and contact 61 at the hundreds 
selector. so 

It may be further explained that the relay 
86 performs three functions, namely: first, it 
picks up and opens the circuit through the 
“break” spring 95 as an additional precaution 
precluding further actuation of the rotating 95 
magnet 62 in cooperation wit hi the relay 90: 
second, relay 86 causes its “make” spring at 
91 to prepare a circuit to the first indicator 
operating bus designated by the character Bl, 
such circuit being as follows,—ground, 100 
“break” spring of relay 87. “make” spring at 
91 of relay 86 to the indicator operating bus 
Bl. Consequently, after the selecting opera¬ 
tions are completed, any further short cur¬ 
rent interruptions or potential drops over the 105 
line wire LI are transferred by the action of 
the relay 87 to the indicator bus Bl in the 
form of positive impulses, having no further 
effect upon the selector. Th: rdlv, the relay 
86 when it picks up completes a circuit HO 
through its “make” spring at 102. the circuit 
comprising ground, battery, “make” spring 
102, indicator wiper 57 and the corresponding 
circuit connection 52, thence to the terminal 
board as described in connection with Sheet H5 
2 , this latter circuit comprising the circuit 
over which the chosen stock is identified on 
the terminal board. 

During the above describe^ selecting oper¬ 
ations, it will be observed that the relay 88 120 
being a relay slow to release, has been closed 
continuously since the initial energization of 
the line wire LI as it is not reslponsive to short 
impulses. The potential is maintained with 
short interruptions only on the line wires LI 125 
and L2 from the time the selecting operations 
are initiated until not only the selection is 
completed, but the actuation df the chosen in¬ 
dicators is completed. Therefore the hun¬ 
dreds and thousands selectors may be re- 130 
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leased merely by the removal of the potential 
from the line wires Ll and L2. Such removal 
of the potential in the case of the thousands 
selector causes the relay 87 to be released a 
5 sufficient length of time to,also effect the re¬ 
lease of the relay 8S. This action establishes 
a circuit through the release magnet 8:5 as 
follows: ground to “break” spring of relay 
87. to “break" spring at 91 of relay SO, “break” 
10 spring at 0*2 of relay 88. “off normal" switch 
77. release magnet So. to battery and ground. 
Tiie release magnet 83 when thus energized 
releases the double dog 80. as explained in 
connection with Fig. 2. and the selector shaft 
15 54 is rotated as above stated, by the spring 
55. and also drops by gravity, to normal posi¬ 
tion. Concurrently, with the release of relay 
8 $. relay SO is released, as its holding circuit 
is broken at the “break” spring 93 of relay 
20 88. The thousands selector is therefore now 
ready to receive a further series of selecting 


impulses. i 

The hundreds selector may take the form 
of a simple rotary step by step switch as 
25 shown in Figs. 3 and 4. This switch may he 
provided with ten contacts, as at 61, posi¬ 
tioned on an insulating support member 103 
in an arcuate arrangement for cooperation 
with a wiper contact member 104 rotatably 
20 mounted upon a 'haft 105. Beneath the con¬ 
tacts 01 a pair of segmental contact strips 10G 
and 107 are provided, insulated from each 
other and arranged to cooperate respectively 
with wiper contacts 108 and 109. also mount- 
35 ed to rotate with the shaft 105. The cooper¬ 
ating contact 10C and wiper 10S comprise the 
hundreds selector “off normal” switch 97 
hereinabove mentioned, whereas the cooper¬ 
ating contact 107 and wiper 109 comprise an 
40 “off normal” switch 110, as indicated at the 
hundreds selector on Sheet 1. 

The segmental contacts 106 and 107, as in¬ 
dicated by the dotted lines in Fig. 3, are co¬ 
extensive with the arcuate group of ten con- 
45 tacts 61, whereby contact is made with the 
segments 106 and 107 whenever the switch 
moves from its normal position, as shown in 
Fig. 3. The shaft 105 may be provided with 
a ratchet segment 111 engaged by an actuat- 
o0 ing pawl 112 which in turn is operated by a 
rotating magnet 113 having an armature 114 
operatively connected to the pawl 112 in a 
manner readily understood from Fig. 3. The 
rotating magnet 113 is thus enabled to ad¬ 
vance the wiper contacts 104. 108 and 109 to¬ 
gether. with a step by step movement and 
against the force or the restoring spring as at 
115. During such step bv step movement the 
holding pawl 116 functions to prevent the 
co spring 115 from restoring the wiper arms to 
normal. However, after the selecting and 
actuating operations are completed in the sys¬ 
tem, a release magnet 117 becomes energized, 
as will be hereinafter explained, which mag- 
c5 net retracts the holding»pawl 116, permitting 


the spring 115 to restore the switch to neutral 
or normal position. Further constructional 
details of step by step switches such as that 
of Fig. 3 may be found in chapter 2 of H. H. 
Harrison's book on “Automatic Telephony” "0 
above cited. 

The operation of the electrical circuits per¬ 
taining to the hundreds selector will now be 
described. The function of this selector in 
effect is to provide a storage means for the <3 
impulses sent over line wire L2, which stor¬ 
age is effective until the thousands selector 
wiper contacts have arrived at the desired 
elevation in a position ready for angular or 
rotational movement. The hundreds st lec- so 
tor thereupon controls the starting and slop¬ 
ping of such rotation of the thousands selec¬ 
tor wiper contacts so that the same are 
brought into engagement with the des.red 
pair of indicator and control contacts 58 and S5 
59. The electrical operation of the hundreds 
selector is similar to the operation of the part 
of the thousands selector which accomplishes 
tiie vertical movement. When a potential 
(for example, 50 volts) is applied to the line 90 
wire L2, the line relay 118 is energized and 
picks up thereby, also causing the relay 101 
to be energized over the following circuit: 
ground, “make” spring of relay 118, magnet 
winding of relay 101, to battery and ground. 05 
The relay 101 when thus actuated prepares 
but does not complete an impulsing circuit 
through rotating magnet 113 as follows: 
ground, “break” spring of relay 118, “break” 
spring of relay 119, “make” spring at 120 100 
of relay 101, magnet coil of relay 99, to the 
winding of rotating magnet 113, thence to 
battery and ground. Upon the occurrence of 
the first current variation, that is, a drop in 
voltage of short duration occurring on the 305 
line wire L2, the line relay 118 is momentarily 
released, which completes the prepared cir¬ 
cuit through the rotating magnet through 
relay 99 by reason of the closing of the 
“break” spring of the relay 118. The first 110 
short current variation therefore causes the 
rotating magnet 113 to rotate the shaft 105, 
and the wipers 104, 108 and 109, through an 
angle comprising one step. Concurrently, by 
reason of such angular advances of the 115 
wipers 108 and 109, the “off normal” switches 
97 and 110 are closed. Since the rotating 
magnet circuit runs through relay 99 this re¬ 
lay is also energized. Since the relays 101 and 
99 are of the slow releasing type, as indi- 120 
cated, they will remain in “picked up” con¬ 
dition while a series of current variations are 
being received. The succeeding current vari¬ 
ations or impulses therefore will cause the ro¬ 
tating magnet 113 to advance the wipers 125 
through the desired angle to bring the wiper 
104 into contact with a desired one of the 
contacts 61. 

When this is accomplished and the series 
of impulses is completed the slow acting relay 130 
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99 will be released, permitting the circuit to 
be closed from a ground to the rotating mag¬ 
net of the thousands selector as follows: 
ground to “make” spring 100 of relay 101 , 
5 “break” spring 98 of relay 99, “off normal” 
switch 97 to the rotating magnet of the thou¬ 
sands selector as above described. This same 
circuit is also branched to relay 119 of the 
hundreds selector whereby, concurrently with 
10 the energization of the rotating magnet of the 
thousands selector, the relay 119 will be ener¬ 
gized through the battery and ground, as in¬ 
dicated, adjacent thereto. The relay 119 in 
turn will, upon picking up, prepare an im- 
15 pulsing circuit from the “break” spring of 
relay 118 to indicator operating bus B 2 , as 
above referred to, and accordingly a further 
series of impulses as sent over the line wire 
L2 will be transferred to the indicator operat- 
20 ing bus B 2 and have no further effect upon 
the selecting devices. The circuit to the op¬ 
erating bus B2 is as follows: ground, “break” 
contact of line relay 118, “make” contact of 
relay 119, indicator operating bus B 2 to the 
25 selected indicator or indicators, thence to bat¬ 
tery and ground, as shown on Sheet 3 of Fig. 1 . 

The construction, operation and circuit ar¬ 
rangements of the tens selector and units se¬ 
lector, respectively, are the same as of the 
80 thousands selector and hundreds selector, cor¬ 
responding parts being designated with the 
same numerals accompanied by prime marks. 
It will be understood that current variations 
sent over the line wires L3 and L4, respective- 
85 ly, serve to operate the tens and units selec¬ 
tors in the same manner as current variations 
on line wires Ll and L 2 are utilized in con¬ 
nection with the thousands and hundreds se¬ 
lectors, and that the tens selector serves to 
40 establish, as above referred to, an impulsing 
circuit connection for indicator operating bus 
B3, while the units selector establishes a cir¬ 
cuit connection for the indicator operating 
bus B4. The tens selector circuit arrange- 
45 ment is provided with an additional relay 121 
for restoration to normal of the selected indi¬ 
cators prior to actuation thereof. 

It wnl be noted that this relay is interposed 
in the circuit running from the “make” con- 
50 tact 102' to the selected indicator contact 59', 
and accordingly as soon as the indicator con¬ 
tact 59' is selected and engaged by the indi¬ 
cator wiper, the relay 121 is energized. -How¬ 
ever, it will be noted that relay 121 is shown 
85 as a relay which is slow to pick up as well as 
slow in releasing. Accordingly, after a cur¬ 
rent is established through the chosen con¬ 
tact 59', the twenty-contact relay 37 corre¬ 
sponding to such chosen contact will have 
80 ample time for actuation before the relay 121 
picks up. As soon as the twenty-contact relay 
37 of the chosen stock is actuated to connect 
in circuit the indicating units of such stock, 
a current will be established through the zero 
88 restoration bus R and the “break” contact 


122 of relay 121. (A 


21 


portion of this circuit 


will be hereinafter further described in con- 

.) However, after a 
fay 121 will pick up, 


at contact 102 '. 

The circuit for rely 
battery at the left of 
and continues over col 
59, line 52, one of the 


121 starts from the 
(the thousands selector 
ptact 102, contacts 57, 
pair of lines 45, relay 


44, the other line 45, Upe 53, contacts 59', 57', 


relay 121 , and contact 


Referring to Sheet 2 


circuit closing relays 


7C 


80 


nection with Sheet 2 L 
short interval the rel 
causing the zero restoration circuit to be 
opened at contact 122 , but in the meantime 
the zero restoration magnets 31 will have 
tripped the indicating units, allowing the 
same to be restored to a normal position ready 
for reactuation over t ie indicator operating 75 
busses Bl, B 2 , B3 and B4. 

Upon completion o f the operation of the 
thousands selector, it will be noted that the 
contacts at 102 serve to apply a battery and 
ground connection to the desired selector cir¬ 
cuit connection 52 by way of the selected con¬ 
tact 59. Accordingly a battery and ground 
connection is thus applied to the selected ver¬ 
tical bus on the terminal board 48. On the 
other hand, it will be rioted that upon com¬ 
pletion of the selecting operations by the tens 
selector, the contact 102 ' serves only to apply 
a ground connection to the chosen selector cir¬ 
cuit connection 53. That is, the selected hori¬ 
zontal terminal board bus is accordingly 90 
grounded whereby the chosen multicontact 
relay 37 will be provided with an energizing 
circuit extending from the battery ana 
ground at contact 102 , through the terminal 
board and multicontact relay, back through 95 
the terminal board anc to the ground applied 


85 


100 


spring 102 ' to ground. 
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This circuit is completed after the thousands 
and tens selectors havp completed their selec- 105 
tion of lines 52 and 53. 

“Open?, “high ”, “low\\ and “last” selection 


, the groups of “open”. 


“high”, “low” and “last” busses 40, 41, 42 
and 43 are each provided respectively with 


110 


123, 124, 125 and 126, 


each of sr~h relays haying five contacts, four 
of which correspond respectively to the cir¬ 
cuits of the four digijt indicating units and 115 
the fifth contact providing for the connection 
of the restoration busR to the selected resto¬ 
ration magnet 31. That is, the hundreds, 
tens, units and fraction busses Bl, B2, B3 and 
B 4 may be connected by the relays 123, 124, 120 
125 and 126, respectively, to either the “open”, 
“high”, “low” or “last” busses. As has been 
above explained briefly, the choice as between 
these four groups of busses is determined by 
the polarity of the potential initially estab- 125 
lished on the four line wires Ll, L 2 , L3 and 
L 4 . These four line wires are connected to 
operating coils of throe relays, as indicated, 
at 127,128 and 129. As shown, the line wire 
Ll may be connected to one coil of the relay 130 
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127, the other terminal of such coil running 
to one coil of the relay 128 and thence to 
ground. The line wire L2 may pass through 
a compensating resistance 130 and thence 
5 through another coil of the relay 127 to 
ground. The line wire L3 may run through 
a compensating resistance 131, thence through 
a second coil of relay 128. to ground. The 
line wire L4 may run through a single coil 
10 of the relay 129 and thence to ground. The 
action of the relays 127,128 and 129 is to con¬ 
nect a ground and battery as at 132 to any de¬ 
sired one of the circuit closing relays 123,124, 
125 and 126, respectively, through a corre- 
16 sponding one of the connecting wires 133,134, 
135 and 136. By such actuation of the circuit 
closing relays the polarities established on 
the line wires determine whether the indi¬ 
cator operating busses Bl, B 2 , B3 and B4 
80 are to be connected to the “open”, “high”, 
“low” or “last” busses. 1 

The manner in which the line polarities 
actuate the relays 127, 128 and 129 will now 
be further explained in connection with the 
25 tabulation shown on Sheet 2 . The two wind¬ 
ings of the relays 127 and 128 may be substan¬ 
tially equal and independent, as shown, 
whereby they may assist each other, or sub¬ 
stantially neutralize each other in effect, de- 
pending upon the line polarities. The relay 
129 may have a single winding, Uls function 
being only to connect the battery 132 when¬ 
ever the lines are energized and permitting 
the battery to be disconnected wherever the 
25 line wires are not energized. If desired, this 
relay may also be used to control battery 
charging equipment so that the batteries at 
the receiving stations may be charged only 
when the line wires are energized. For these 
purposes the relay 129 may be provided with 
a pair of “make” spring contact? 137 and 
138. The contact 137 serving to connect the 
battery 132 to the “open”, “high”, “low” and 
45 “last” selecting or connecting relays, where¬ 
as the contact 138 may serve to connect the 
battery 132 to suitable battery charging ap¬ 
paratus. The relays 127, 128 and 129 may 
be all of the slow to release type whereby they 
50 will not be responsive to selecting and indi¬ 
cator actuating impulses. The relays 127 and 
128 may be provided with contact actuating 
armatures retained by springs in one position 
and drawn by the relay magnets to their op- 
*5 posite positions, the relay 127 having a pair 
of armatures operating in unison, and the 
relay 128 having a single armature. The 
manner in which the armatures and their 
contacts are operated by the various polarities 
of the line wires is set forth in the tabulation 
of sheet two, which is self-explanatory and 
indicates the manner in which the polarities 
may be chosen so as to choose either the 
„ “open”, “high”, “low” or “last” at the will of 
the operator at the transmitting station. 


Selector circuit connections 

Referring to Fig. 11 it will be noted that 
two groups of selector contacts, each includ¬ 
ing one hundred contacts, are shown, one of 70 
such groups being representative of the indi¬ 
cator operating contacts 59 of the thousands 
selector and the other group being represent¬ 
ative of the indicator operating contacts 59' 
of the tens selector. A typical portion of the 75 
terminal board 48 is here shown in further 
detail, together with the manner in which the 
contacts 59 and 59' may be attached thereto. 

The transmitting facilities, as will be here¬ 
inafter described, may preferably be pro- go 
vided with arrangements for transmitting 
pluralities of current variations equal in 
number to the corresponding selected digit. 
That is, assuming that it is desired to select 
a stock'or item which has been given a pre- 35 
determined designation such as number 1204, 
then over line L —1 a single current variation 
will be transmitted to advance the thousands 
selectors vertically one step. Over the line 
wire L —2 two current variations will be 90 
transmitted to actuate the hundreds selector, 
whereby the wiper on the thousands selector 
will be rotated two steps. Likewise ten and 
four current variations, respectively, will be 
transmitted over lines L—3 and L—4, caus- 95 
ing the wipers on the tens selector to be ele¬ 
vated ten steps and rotated four steps. The 
result of these variations will be that the 
thousands indicator circuit wiper will en¬ 
gage the contact 59 bearing the miniature jqq 
number 12 in Fig. 11 . (The miniature num¬ 
bers used in designating the contacts and 
terminal jacks are considerably smaller than 
the numerals used in designating other parts 
of the apparatus and should not be confused 10 5 
therewith.) At the same time the indicator 
circuit wiper on the tens selector will engage 
one of the contacts 59' designated by the 
miniature number 04 in Fig. 11 . As shown 
in Fi<*. 11, each of the contacts 59 may be elec- 1I0 
tricafiy connected by wires as at 52, with 
correspondingly numbered vertically extend¬ 
ing busses 50, while each of the tens selector 
contacts 59' may be similarly connected by 
wires 53 to correspondingly numbered hori- 115 
zontally extending busses 51. Therefore the 
selecting operation as above described will 
result in the choosing of vertical bus number 
12 and horizontal bus number 04. At the 
intersection of these two busses one of the 12 o 
terminal jacks may be located and such jack 
or terminal may be numbered 1204. 

It will be observed that in the arrangement 
of the selector contacts and in the operation 
of the selectors the character zero is assumed 12 s 
to be ten, or in other words, ten current vari¬ 
ations are utilized to select each zero char¬ 
acter of a single designating number. This 
is made necessary by reason of the fact that 
zero impulses cannot be utilized to actm te the lso 

selectors, for if no imnntsM vom troncn ■ 
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the selector wipers would not be advanced 
into engagement with any of the contacts 59 
and 59'. Therefore in the contact banks 59 
and 59' all contacts the numbers of which 
6 include the character zero are located either 
in the top horizontal row or in the right hand 
vertical tier. That is, such contacts prefer¬ 
ably assume the same position in the contact 
banks as they would assume if the zero were 
10 the number 10. However, in the arrange¬ 
ment of the numbered ternvnal jacks or ter¬ 
minals, it is of course desirable for such ter¬ 
minals to be numbered consecutively, tier 
after tier, starting from 0000. say at the upper 
15 left hand corner, and ending with 9999. say 
at the lower right hand corner. The manner 
in which the selector contacts may be con¬ 
nected to the terminal board busses to ac¬ 
complish this arrangement is made clear from 
20 the typical connections shown in Fig. 11. In 
actual practice, at least upon the initial in¬ 
stallation of the system, not all of the selec¬ 
tor contacts 59 and 59' will be utilized. 
Therefore many of the contacts bearing 
25 higher numbers, and all of those including 
the character zero, might well be omitted in 
actual practice unless it becomes necessary to 
transmit quotations for many thousands of 
stocks. 

30 ■ Bv thus utilizing only the contacts num¬ 

bered with the smaller digits the necessary 
number of current variations and the time 
required to transmit the same may be sub¬ 
stantially minimized. For example, if each 
33 selecting step required 0.1 second, the entire 
operation of selecting one out of nine hundred 
stocks or other items may be accomplished 
in an average time of less than 0.5 seconds, 
including such time as is necessary for the 
40 slower acting relays to function. To secure 
the lowest possible average time of selection, 
stocks and items which are most actively dealt 
in in the markets should be given designat¬ 
ing numbers including only the smaller digits, 
43 that is, such numbers as 1111,1112,1122,1212. 
Thereby the minimum possible number of 
current variations for selecting purposes may 
be used. 

6C Selector control circuit connections 

The connections between the control con¬ 
tacts 58 of the thousands selector and the con¬ 
tacts 61 in the hundreds selector are shown in 
Fig. 5. It will be noted that each of the ten 
63 contacts 61 is connected to all of the contacts 
58 of one vertical tier of selector control con¬ 
tacts. The contacts 58' and 61' for the tens 
and units selectors, respectively, may be con¬ 
nected in a manner identical with that of the 
69 thousands and hundreds selectors, as will ap¬ 
pear from the double set of reference nu¬ 
merals of Fig. 5. 

Transmitter 

65 Any suitable form of current variation 


transmitting devices, either manual, auto¬ 
matic or semi-automatic, may be utilized at 
the central transmitting point in order to pro¬ 
vide sustained potentials of the desired polar¬ 
ity interrupted by the desired undulations of 70 
current or potential drops. The elements of 
a suitable transmitter are schematically il¬ 
lustrated in Fig. 6 and may include a ground 
connection 140, a source of current 141 for 
providing negative potentials to the lines, 75 
and a source of current 142 for applying posi¬ 
tive potentials to the lines. Circuit open¬ 
ing switches as at 143 and 144, respectively, 
may be provided for i:he sources of current 
141 and 142. Double throw switches as at 80 
145, 146, 147 and 148 may be provided for 
bringing each of the line wires L—1, L—2, 

L—3anaL—4, respectively, into operative re¬ 
lationship with either of the sources of current 
141 and 142. In addition, each of the line 85 
wires may be provided with impulse sending 
switches as at 149, 150, 151 and 152. If de¬ 
sired, suitable line relays for stepping up the 
transmitting current and/or voltage may be 
provided. The various switches shown in 90 
Fig. 6 may be operated by suitable keyboard 
mechanisms, the general principles of which 
are known in the art arid form no part of this 
invention, or if desired, certain of the keys 
may be actuated manually and others by 95 
known forms of tape transmitting devices, or 
if desired, all of the transmitting switches 
may be controlled by a moving perforated 
tape in a manner hereinafter described in 
connection with Figs. 7 and 8. The prin- 190 
ciples of tape transmitting devices of this 
class for ordinary telegraphy, are set forth, 
for example, by John H. Bell in his paper 
entitled, “Printing telegraph systems”, pre¬ 
sented February 19, 1920, and published in 305 
Volume XXXIX, Pj.rt I, of the “Trans¬ 
actions of the American Institute of Electri¬ 
cal Engineers.” 

In Fig. 7 two typical tape control switch 
and operating devices are shown, one for 110 
operatmg an impulse sending switch and 
the other for operating a double throw or 
polarity selecting switch. The % mechanism 
for operating the circuit opening switches 
143 and 144 Deing ide ntical with that used 115 
for the polarity selection (although provided 
with one contact instead of two) for sim¬ 
plicity is not shown. A moving tape is indi¬ 
cated at 153, the tape being provided with 
distinctive perforations representative of the 120 
quotations of various items. The edges of 
the tape may be perforated as at 154 for en¬ 
gagement with a suitable feed roller 155. 

While in Fig. 7 the impulse sender for 
clearness is shown above the polarity selector 125 
and the showing of the tape and feed roller 
is repeated, it will be understood that in ac¬ 
tual practice the impulse sender, the polarity 
selector, and the circuit opening switches wiil 
be located side by side and operated upon 130 
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from one tape and one driving mechanism. 
Referring to the impulse sender, a selecting 
pin is shown at 156 designed to engage the 
under side of the tape at such times as areas 
5 are passing which have no perforations. 
However, when a perforation in the tape oc¬ 
curs over the selecting pin 156, this pin is 
caused to rise into such perforation and 
causes the impulse switch as at 149 to be 
10 opened for transmitting a current variation 
in the form of a drop in the potential main¬ 
tained on the line wire. A rotating member 
157 is driven at such speed as to properly 
oscillate a lever 158 connected therewith by 
15 a link 159. The lever 158 has pivotally mount¬ 
ed thereon a thrust lever 160, carrying at one 
end the selecting pin 156 and designed to 
engage at its other end a switch operating 
push rod 161, a switch arm being indicated 
20 in 162 suitably attached to the push rod 161 
and is provided with a spring 163 for holding 
the switch as at 149 normally closed. The 
thrust lever 160 is normally oscillated by the 
action of the rotating member 157 in an ele- 
25 vated position where it does not contact with 
the push rod 161. However, when the select¬ 
ing pin rises into a perforation in the tape, 
the thrust lever is then oscillated in the lower 
position where it will engage the push rod 
SO 161 for actuating the switch. Details of con¬ 
struction of apparatus of this type are well 
known and need not be here further de¬ 
scribed. 

The polarity selector switch mechanism 
35 may be generally similar to the impulse 
sender mechanism above described, and simi¬ 
lar parts bear like reference numerals on the 
drawings. However, provision must here be 
made to operate a double throw switch. Ac- 
40 cordinglv, the switch lever 162 instead of 
being provided with a retaining spring is 
engaged by a jockey roller member as at 164 
for releasably retaining the switph lever in 
a position to apply either a negative or a 
45 positive polarity to the line. Therefore an 
additional push rod as at 165 is also provided 
to operate the switch arm in the direction 
opposite from its operation when actuated 
upon by the push rod 161. Whenever the 
50 polarity selecting pin 156 rises into a per¬ 
foration in the tape the thrust lever 160 will 
engage the push rod 161, moving the switch 
so as to provide a negative polarity to the 
line. At other times when the selecting pin 
55 engages no perforation in the tape, the thrust 
lever will intermittently engage the push 
rod 165 for maintaining the switch arm in 
such position as to apply a positive polarity 
to the line. ' 

50 One possible arrangement of the perfora¬ 
tions on the tape is shown in Fig. 8 merely 
bv way of example. Space is provided as 
shown for four rows of line polarity control 
perforations respectively for lines L—1, 
65 L—2, L—3 and L—4. That is, if there are 


no perforations on the tape at these areas as 
the same pass over the selecting pins the posi¬ 
tive line polarities will be then established, 
but whenever perforations are encountered 
in such areas then negative line polarities 70 
will be established. The circuit opening 
switches 143 and 144 may be operated con¬ 
currently and controlled from a single per¬ 
forated area designated on the drawing as 
“on” and “off*’ control. That is, when per- 75 
forations exist on this area the switches 143 
and 144 are “off”, and when no such perfora¬ 
tions exist on this area the switches are in 
circuit closing position for establishing the 
maintained potential on the lines of the po- 80 
laritv determined by the line polarity control. 

The areas of the tape which control the im¬ 
pulse sending switches are designated on the 
drawings “impulse sender control”, an area 
being provided respectively for each of the 86 
lines L—1, L—2, L—-3 and L—4. When per¬ 
forations exist in these areas the correspond¬ 
ing switches 149, 150, 151 and 152 will be 
moved to circuit opening positions, thus caus¬ 
ing potential drops on the corresponding 90 
lines. The functions of the succeeding 
groups of perforations for these various 
items are shown in Fig. 8 to the left of the 
tape. 

Although in the system as above described 95 
provision is made for as many as ten thou¬ 
sand different stocks or other items, four 
digits to be indicated for each item, it will be 
understood that if provision is to be made 
only for a lesser number of items, for exam- 10® 
pie, one thousand, one of the four selector 
mechanisms might readily be eliminated, the 
remaining three being operable over three 
line wires. In such case the hundreds digit 
of the stock or item quotation if desired 105 
might also be eliminated, since the proper 
hundreds digit for a particular stock or item 
is generally well known to the public, such 
practice of eliminating the hundreds, and 
even the tens digit being sometimes followed 110 
in the operation of the well known stock 
ticker system. 

Although with a system as above de¬ 
scribed each line wire is provided with a 
ground return, it will be understood that a 
fifth and common return wire might be pro¬ 
vided in lieu of the use of ground connec¬ 
tions. 4 

Although the above described selector 120 
mechanism constitutes an adaptation of the 
“Strowger” single wiper “up and around” 
selectors, according to certain phases of the 
invention, many other forms of selectors 
might be used with greater or lesser efficien- 125 
cy. For example, if desired, the “all relay” 
type of selector may be utilized, and a system 
embodying the use of such selectors com¬ 
prises the subject of the copending applica¬ 
tion of Merton L. Haselton and Page S. 135 
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Haselton, Serial No. 256,160, filed February 
23,1928. 

One of the above described systems may 
normally be operated at a speed substantially 
6 limited by the skill of the operator, but if a 
large number of quotations are to be trans¬ 
mitted in rapid succession, it may be neces¬ 
sary, as above stated, to provide duplicates 
or even three sets of such a system with a cor- 
10 responding number of operators or groups of 
operators. If duplicate systems are used, the 
apparatus and connections may be duplicated 
in all particulars; or if it is desired to operate 
the brokers’ indicators either by one system 
15 or the other, the multi contact relays 3f may 
be movable to either one of two positions 
so as to connect the indicators to the operating 
busses of either system, one form of such an 
arrangement being more particularly de- 
20 scribed and claimed in my copending appli¬ 
cation Serial No. 276,883 above referred to. 
If desired, the selector circuit plugs for the 
various indicators may have provision for 
four wires, that is, two wires to move the 
25 relays to one position and two to move the 
relays to the other position, one of such pairs 
being interchangeably associated with any 
terminal on one of the sets of apparatus and 
the other pair of such wires being inter- 
30 changeably associated with any correspond¬ 
ing terminal on the terminal board of the 
other set of apparatus. The circuit arrange¬ 
ments for this embodiment are illustrated in 
Fig. 13, in which a two-way multicontact re- 
35 lay is indicated at 190 having operating mag¬ 
nets 191 and 192 controlled over selector cir¬ 
cuit connections 193 running from a four-con¬ 
tact detachable plug 194 at the terminal board 
which is schematically indicated at 195. It 
40 will be understood that two of the plug con¬ 
tacts at 194 correspond to one of the dual 
systems, while the other two plug contacts 
cooperate with the other of the dual systems, 
whereby when the relay 190 is operated by 
,lj way of one of the systems, the magnet 191 
will be energized and when the relay is op¬ 
erated by the other system, the magnet 192 
will be energized. These magnets respective¬ 
ly will serve to connect the indicator operat- 
' v) ing connections 198 either to the actuating 
busses 196 of one system, or to the actuating 
busses 197 of the other system. The connec¬ 
tions for the lamp busses with this arrange¬ 
ment are indicated at 38 and 46. 

Indicator operation 

The indicator drums, as above stated, may 
be provided on their peripheries with ten 
characters, namely, one to nine and zero, a 
“blank” space also being provided between 
the one and zero characters. At the begin¬ 
ning of the day before any quotations have 
been posted the indicator units will be in po¬ 
sition to exhibit only these “blank” spaces, 
which will convey the information that no 


quotations have been yet given by such indi¬ 
cators. However, as soon as the indicators 
for a particular stock are selected by the se¬ 
lecting mechanism, the zero restoration mech¬ 
anism will come into play aid immediately 
move such selected indicators to first exhibit 
zero characters instead of the “blank” spaces. 
Thereupon as the desired number of current 
variations or impulses are sent over the line 
wires the selected indicators will be rotated 
step-by-step through a corresponding num¬ 
ber of positions. For example, three current 
variations will rotate an indicator from zero 
to “blank”, from “blank” to one, and from 
one to two. Thereupon the potential which 
has been maintained on the line wire during 
the selecting and the actuating operations will 
be removed in order that the selectors may 
be released. Such removal or the line poten¬ 
tial has the effect on the actuating circuits of 
an additional counted current variation, and 
such additional current variation will there¬ 
fore cause the selected indicators in the par¬ 
ticular example above recited to be moved 
from positions exhibiting character two, into 
position for exhibiting characier three, which 
character corresponds to the ^umber of cur¬ 
rent variations actually transmitted by the 
operator. The effect of the reijnoval of the po¬ 
tential from the lines is therefore compensat¬ 
ed for and the operator is able to transmit a 
number of actuating current variations cor¬ 
responding to the desired cha racters to be in¬ 
dicated. 

After the closing of the markets at the end 
of the day it will be desirable to quickly re¬ 
store all of the indicators to exhibit “blank” 
spaces. This may be accomplished by first 
restoring the indicators to their zero posi¬ 
tions and then upon removal 
tential the resulting effective i 
will serve to advance these restored indica¬ 
tors from their zero positions to the “blank” 
positions ready for further operation upon 
the succeeding day. 

It will be understood that,the features of 
this invention are applicable to signaling 
systems where either less or more than four 
different groups of digit indicating devices 
are used for each item quoted. That is, in¬ 
stead of quoting the “open”, ‘jhigh”, “low” or 
“last”, it may be desired to merely quote the 
“high” and “low” or the “bid” and “asked” 
prices. Accordingly the expression “open”, 
“high”, “low” or “last”, which I have used 
here for convenience, is not intended to be 
limited to these four specific price ranges but 
is intended to designate merely a plurality 
of ranges or equivalent indications applica¬ 
ble to one item. 

While in the above descril>ed system pro¬ 
vision is made only for the “open”, “high”, 
“low” and “last” quotations, it will be under¬ 
stood that similar provision might be made 
for exhibiting quotations of “yesterday’s clos- 


of the line po- 
single impulses 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 


125 


130 


14 


1,890,876 



ing” values, various possible combinations of 
line polarities being sufficient in number to 
rovide for the actuation of an additional 
us relay similar to the relays 123, 124, 125 
5 and 126. 

Summary of operation 

In the above description, the apparatus 
has been described beginning with the indi- 
10 cators and following out the various groups 
of circuits back to the transmitter. The 
operation of the circuits will now be reca¬ 
pitulated starting with the transmitter. As 
indicated in Fig. 6, the particular transmit- 
15 ter here disclosed comprises in general means 
for applying current variations of either po¬ 
larity to each of the four line wires, in the 
particular example here shown the line wires 
being normally energized and the current 
20 variations taking the form of “negative im¬ 
pulses”. Groups of impulses are applied re¬ 
spectively to the four line wires for the pur¬ 
pose of simultaneously operating the receiv¬ 
ing station selectors. Thereafter further 
25 groups of impulses are applied to the four 
line wires respectively for operating the in¬ 
dicators for the four digits of the chosen 
stock or item. In both cases the relative po¬ 
larities of the various line wires are chosen 
30 so as to operate the “open”, “high”, “low” or 
“last” indicators as desired. 

At the receiving stations the initial groups 
of impulses from the four line wires respec¬ 
tively are conducted to the thousands, hun- 
35 dreds, tens and units selector circuits, shown 
in Fig. 1, Sheet 1, whereby a circuit is set up 
through the chosen busses on the terminal 
board of Fig. 1, Sheet 2, which circuit runs 
through the chosen multicontact relay 37 and 
40 energizes the same. Upon completion of this 
selecting operation, the selector circuits are 
“held up” and meanwhile the next groups of 
impulses arriving over the impulse channels 
are shifted respectively from tne selector cir- 
45 cuits to the busses Bl. B2, B3 and B4 corre¬ 
sponding respectively to the hundreds, tens, 
units and fraction indicators. Meanwhile, 
the polarities of the line wires will have con¬ 
trolled the operation of the group of relays 
50 127, 128 and 129 (Fig. 1, Sheet 2), whereby 
one or more of the “open”, “high”, “low” and 
“last” bus relays 123 to 126 is actuated for 
connecting the B busses to the “open”, “high”, 
“low” or “last” indicator magnets 29 by way 
55 of the selected multicontact relay 37, this se¬ 
lected multi contact relay being “held up” 
by reason of the energized condition of tne 
selector circuits. At the moment that the 
chosen multicontact relay 37 is pulled up, the 
co release bus R will be energized tor a sufficient 
length of time to operate the proper tripping 
magnet 31, allowing the chosen indicators to 
be restored by their springs to the zero set¬ 
tings. Thereupon the release bus R will be 
65 de-energized by slow operating relay 121 and 


the circuits will be ready for the reception of 
the actuation impulses. The actuation im¬ 
pulses arriving over the four line wires re¬ 
spectively, will advance the chosen indicators 
step-by-step so that their dials will each indi- 70 
cate numbers one less than the desired number 
to be exhibited. Thereafter, upon de-ener¬ 
gization of the lines and consequent release 
of the selectors, one additional impulse in 
effect will be applied to the indicators, mov- 75 
ing them to indicate the desired quotation. 

An alternative arrangement, using a dif¬ 
ferent form of indicator unit, is illustrated 
in Fig. 12, and the same will now be described. 

If desired, according to this modification 89 
of the invention, the trip magnets of the 
above described indicators may be eliminated, 
and in that event restoration to normal may 
be effected merely by a further step-by-step 
advance of the indicators in the same direc- 85 
tion as upon actuation. Each indicator unit 
then may be provided with a single operating 
magnet as at 166, such magnets having one 
terminal connected to a common return bus 
33' and thence to battery 35' and ground 34'. 90 
At the other terminals of indicators a pair of 
such connections as at 167 and 168 may be 
provided, a switch as at 169 being provided 
in each of the circuit connections 168. The 
switches 169 may be designed to be opened 95 
whenever the indicator dials exhibit zeros. 
Thereafter any further impulses over circuit 
connections 168 will be ineffective as to the 
indicators to which the switches 169 are thus 
opened. The details of construction of this 100 
form of indicating unit comprise no part 
of this invention but are more fullv set forth 
in the copending application of Robert L. 
Daine and Rene Guye, Serial Number 246,474 
filed January 13,1928. A similar indicator is 105 
shown in the patent to Frischknecht, et al. 
1,852,994, April 5, 1932. For the actuation 
of indicators of this type the same forms of 
selecting devices as above described may be 
used and the hundreds, tens, units and frac- 119 
tions indicator operating busses and line 
wires may be arranged in a similar manner 
as above described. Such parts in Fig. 12 as 
correspond in function to corresponding 
parts or similar parts above described are des- 115 
ignated by the same reference characters and 
numerals, except that in Fig. 12 such char¬ 
acters and numerals are accompanied by 
prime marks. Of course, with the form of 
indicator unit of this modification the relay 120 
121 and the bus R, together with their func¬ 
tions, are eliminated. 

Instead of using the three relays 127. 128 
and 129 in this modificat : on of the invention 
four relays as at 170, 171, 172 and 173 may 125 
be used. The relays 170, 171, and 172 are 
each provided with two windings, while the 
relay 173 is provided with a single winding. 

As will be observed, line wire L—1 prime 
passes through the coils of relays 170 and 130 



to ground. Line wire L—2 prime passes 
through the coils of relays 171 and 172 to 
ground. Line wire L—4 prime passes through 
the coils of relays 173 and 170 to ground. 
5 While line wire L—3 prime passes only 
through the coil of relay 172. Since line 
L—3 prime is in series with but one of the 
relay windings instead of two as are the 
other lines, a compensating winding 174 may 
10 be interposed in line L—3 prime. The “open’*, 
“high”, “low” and “last” busses, respectively, 
may be provided with the circuit closing re¬ 
lays 123 ,124', 125', and 126', as in the above 
described modification. I:i addition, a cir- 
15 cuit closing relay 175 may be interposed in 
such of said busses as are used in normal 
actuation of the indicators and a separate 
circuit closing relay 176 may be interposed 
in such of said busses as are used in restor- 
20 ing the indicators to normal or zero. The 
relay 172 therefore has been provided to 
choose between tile actuation and restora¬ 
tion busses bv causing either relay 175 or 
relay 176 to be energized. The functions of 
25 the relays 170. 171 and 173 correspond in 
general to the functions of relays 127, 128 
and 120, as above described, and these relays 
when energized with various combinations 
of potentials on the line wires serve to choose 
as between the “open”, “high”, “low” 
and “last” relays 123", 124', 125', and 126'. 
The manner in which such relays and the 
actuation and restoration relays are operated 
by various combinations of potentials is set 
33 forth in tabulated form in Fig. 12. It may 
be noted that for proper functioning of the 
relay circuits, the relay 173 should be re¬ 
leased no later than the release of the other 
three relays adjacent thereto. 

^ When certain quotations are sent it will 
be necessary not only to change the “last” 
quotation posted, but also to change either 
the “high” or the “low”. If desired, in order 
to save time the “high” or “low” may be 
45 changed simultaneously with the changing 
of the “last” by using an additional relay 
such as a polarized relay 177, which as shown 
on the drawings, is operated by line wire 
L—1 prime. Whenever the line wire L—1 
50 prime is of a positive polarity the relay 177 
is ineffective, but when it is desired to actuate 
either the “low” or “high” in conjunction 
with the “last” the l : ne wire L—1 prime is 
energized with a negative polarity. In order 
35 not to otherwise alter the actuation of the 
relays 171, 172 and 173, the polarities of the 
lines L—2 prime, L—3 prime and L—4 prime 
may be reversed simultaneously with the 
reversing of the polarity of line L—1 prime. 
80 The energization of relay 177 by the nega¬ 
tive polarity of line L—1 prime serves to bring 
the magnet of the relay 126' (the “last” relay) 
into parallelism with either the winding of 
relay 124' or 125', whichever has been chosen. 
65 That is, when one desires to operate the 


“high” or “low” with the “last!” it is mere¬ 
ly necessary to choose either the “high” or 
“low” and then if the line L—1 prime is 
of negative polarity the “last” indicators 
will also be connected for actuation. This 
parallel connection of the “last” relay with 
either the “low” or “high” is affected through 
the wires 178, “make” contact bf relay 177, 
wire 179, thence to either “make” contact 
180 of the “high” relay or 181 of the “low” 
relay, depending upon which has been 
actuated. 

It may be noted that when the circuits are 
so connected as to cause restoration of the 
indicators to take place, a sufficient number of 
impulses or current variations is transmitted 
to restore the indicators to exhibit their zeros 
as above stated. Thereupon the line poten¬ 
tials may be relatively quickly shifted so as to 
connect the indicator actuating busses and to 
disconnect the restoration busses. Then the 
indicators may be actuated in tie same man¬ 
ner as with the modification in the invention 
previously described. Or if it is merely de¬ 
sired to move the indicators] to positions 
showing their “blanks”, then the line poten¬ 
tials may be merely cut off, giving an effec¬ 
tive impulse advancing the connected indi¬ 
cators from their zero positions to the 
“blank” positions. 

The term “indicator” used in the specifica¬ 
tion and claims, and the term “register” used 
in the claims, are to include all equivalent de¬ 
vices on which amounts may be registered or 
set up. 

Features of construction, circuits and 
circuit combinations disclosed in this appli¬ 
cation, but not covered by the more specific 
claims in this application, are disclosed and 
claimed in my copending divisional applica¬ 
tions Ser. Nos. 418,801, 418,802 and 418,S03 
filed January 6. 1930. 

While the invention has been described in 
great detail with respect to several particular 
preferred examples thereof which give satis¬ 
factory results, it will be understood by those 
skilled in the art after understanding the in¬ 
vention that numerous changes and modifica¬ 
tions may be made without departing from 
the spirit and scope of the invention, and it is 
intended therefore in the ap tended claims 
to cover all such changes and]modifications. 

What is claimed as new anc desired to be 
acquired by patents of the Un|ited States is: 

1. A signaling system comprising a plural¬ 
ity of electromagnetic indicators at a receiv¬ 
ing station, said indicators being divided into 
relatively small groups, mean^ for transmit¬ 
ting distinctive current variations for the se¬ 
lection and control of said indicators, line 
wires providing a number of impulse chan¬ 
nels at least equal in number to the number 
of indicators of each group ind extending 
from said transmitting means to the receiv¬ 
ing station, a plurality of complementary 
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selecting devices at the receiving station oper¬ 
ated respectively by current variations trans¬ 
mitted over said impulse channels, and elec¬ 
trical connecting means whereby said selec- 
5 tors act to choose at least one of said groups, 
and means for thereafter bringing said chan¬ 
nels respectively into operative relationship 
with the various indicators of the group 
chosen. 

:0 2. A signaling system comprising a plural¬ 

ity of electromagnetic indicators at a receiv¬ 
ing station, said indicators being divided into 
relatively small groups, means for transmit¬ 
ting distinctive current variations for the 
15 selection and control of said indicators, line 
wires providing a number of impulse chan¬ 
nels at least equal in number to the number 
of indicators of each group and extending 
from said transmitting means to the receiv- 
20 ing station, a plurality of complementary se¬ 
lecting devices at the receiving station oper¬ 
ated respectively by current variations trans¬ 
mitted over said impulse channels, and elec¬ 
trical connecting means whereby said selec- 
• 5 tors act to choose at least qne of said groups, 
and means for thereafter bringing said chan¬ 
nels respectively into operative relationship 
with the various indicators of the group 
chosen, said transmitting means having de- 
vices for simultaneously transmitting current 
variations whereby the plurality of selectors, 
and thereafter the plurality of indicators of 
a chosen group, may be operated concur- 
rently. 

3. Method of operating a large number of 
groups of electrical indicators which com¬ 
prises providing a number of circuit paths 
at least equal to the number of indicators of 
each group, providing selector means con- 

0 trollable by impulses over said paths for 
bringing said circuit paths into operative re¬ 
lationship with any desired group of indica¬ 
tors, operating such group by electrical vari- 
ations transmitted over said circuit paths, re- 
storing such selecting means to a normal 
setting at a time between each operation, 
designating each group of indicators by a 
number having as many digit places as there 
are circuit paths utilized in the selecting op- 
° eration, arbitrarily choosing for such num¬ 
ber, digits only of relatively low values (for 
example, 1, 2 and 3), and transmitting over 
said circuit paths respectively small numbers 
„ of current variations corresponding to the 
05 designating digits, for operating said selec¬ 
tor means. 

4. An automatic indicating board for ex¬ 
hibiting and posting fluctuating market 
prices for numerous stocks or other items, 

60 comprising a large number of indicating 
units, a unit being provided for each of the 
several digits of a plurality of quotations 
such as “open”, “high”, “low” and “last” for 
each item, means for selecting and preparing 
65 for operation of the indicator units for any 


chosen item, a plurality of circuit paths for 
transmitting current variations to actuate the 
indicating units, means controlled by the rel¬ 
ative polarities of said current variations on 
the several paths for choosing as between 70 
such quotation indicating units as those for 
the “open”, “high”, “low” and “last” quota¬ 
tions, and means for transmitting distinctive 
current variations of the relative polarities 
thus established over said line wires for ac- 75 
tuating the selected indicator units. 

5. In an electrical system for transmitting 
and registering items of information, a plu¬ 
rality of groups of registers, each register 
comprising a plurality of registering ele- 80 
ments, the registers of each group being 
adapted to receive information relating to 
the same item, electrical impulse transmitting 
channels corresponding in number to the 
number of registering elements in each regis- 85 
ter, electromagnetic means controllable by 
impulses over said channels for selecting the 
desired group of registers, other electromag¬ 
netic means responsive to impulses over said 
channels for selecting a particular register 90 
of the said selected group of registers, and a 
third electromagnetic means responsive to 
groups of impulses transmitted concurrently 
over said channels for actuating simulta¬ 
neously said selected register elements in ac- 95 
cordance with certain information relative to 
the item involved. 

6. In an electrical system for transmitting 
and registering items of information, a plu¬ 
rality of groups of registers, each register 100 
comprising a plurality of registering ele¬ 
ments, the registers of each group being 
adapted to receive information relating to 
the same item, electrical impulse transmit¬ 
ting channels corresponding in number to the 105 
number of registering elements in each regis¬ 
ter, electromagnetic means controllable by 
impulses over said channels for selecting the 
desired group of registers, other electromag¬ 
netic means responsive to impulses over said 110 
channels for selecting a particular register 

of the said selected group of registers, and 
means controlled by said first electromagnetic 
means for causing the elements'of said se¬ 
lected register to be actuated concurrently in 115 
accordance with impulses transmitted over 
said channels. 

7. In an electrical system for transmitting 
and registering items, a transmitter, a plu¬ 
rality of groups of registers each group com- 120 
prising a plurality of registers, electrical im¬ 
pulse transmitting channels controlled by 
said transmitter, means for transmitting im¬ 
pulses over said channels means responsive to 
said impulses to prepare incomplete circuits 125 
to corresponding registers of all of the groups 

of registers, means for transmitting other im¬ 
pulses over the same channels, means respon¬ 
sive to said other impulses for completing 
circuits selecting a desired one, said groups 130 
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and extending said first mentioned circuits 
to an individual register of the group, and 
means responsive to further impulses over 
the same channels for producing resultant 
S impulses in said first mentioned circuits to 
actuate the selected register in the selected 
group of registers. 

8. In an electrical transmitting and regis¬ 
tering system comprising a set of impulse 

10 transmitting channels, a plurality of groups 
of registers, each group containing a plurality 
of registers, means for selecting a group of 
registers, means for selecting a register with¬ 
in the group of selected registers, means for 
15 establishing and maintaining potentials on 
said channels, means responsive to said poten¬ 
tials for controlling one of said selecting 
means, means for interrupting said poten¬ 
tials, means responsive to said interrupted 
20 potentials for controlling the other of said 
selecting means. 

9. In an electrical transmitting and regis¬ 
tering system comprising a set of impulse 
transmitting channels, a plurality of groups 

25 of registers, each group containing a plu¬ 
rality of registers, means for selecting a 
group of registers, means for selecting a 
register within the group of selected regis¬ 
ters, means for establishing and maintaining 
30 potentials on said channels, means responsive 
to said potentials for controlling one of said 
selecting means, means for interrupting said 
potentials, means responsive to said inter¬ 
rupted potentials for controlling the other of 
35 said selecting means, and means controlled 
by subsequent interruptions of potentials over 
said channels for actuating the selected regis¬ 
ter. 

10. In an electrical transmitting and regis- 
40 tering system, a plurality of groups of regis¬ 
ters, each group containing a plurality of 
registers, means for selecting a group of regis¬ 
ters, means for selecting a register within a 
group, a plurality of impulse transmitting 

45 channels, contact means for imposing and 
maintaining potentials in said channels, said 
second mentioned selecting means being re¬ 
sponsive to said maintained potentials for 
preparing incomplete circuits to all registers 
60 corresponding to the register within the 
group desired to be selected, and other con¬ 
tact means for causing variations in said 
potentials, said first mentioned selecting 
means being responsive to said variations in 
56 said potentials to complete said circuits to 
the register of the desired group. 

11. In an electrical transmitting and regis¬ 
tering system, a plurality of groups of regis¬ 
ters, each group containing a plurality of 

®° registers, means for selecting a group of 
registers, means for selecting a register with¬ 
in a group, a plurality of impulse trans¬ 
mitting channels, contact means for imposing 
and maintaining potentials in said channels, 
05 said second mentioned selecting means being 


responsive to said maintained potentials for 
preparing incomplete circuits to all registers 
corresponding to the register within the 
group desired to be selected, and other con¬ 
tact means for causing variations in said 70 
potentials, said first mentioned selecting 
means being responsive to said variations in 
said potentials to complete said circuits to 
the register of the desired gtroup and for sub¬ 
sequently causing electrical variations over 76 
said channels to actuate the selected register. 

12. In an electrical transmitting and regis¬ 
tering system, a plurality off groups of regis¬ 
ters, each group containing a plurality of reg¬ 
isters, means for selecting a group of registers, 80 
means for selecting a register within a group, 

a plurality of impulse transmitting channels, 
contact means for imposing and maintaining 
potentials on said channels, said second men¬ 
tioned selecting means being responsive to 85 
said maintained potential^ for preparing in¬ 
complete circuits to all registers correspond¬ 
ing to the register within the group desired to 
be selected, other contact means for causing 
variations in said potentials, said first men- 90 
tioned selecting means being responsive to 
said variations in said potentials to complete 
said circuits to the register of the desired 
group and for subsequently causing electrical 
variations over said channels to actuate the 95 
selected register, and means operable after 
the selection has been , made and prior to the 
actuation of the selected register for return¬ 
ing the selected register to normal home posi¬ 
tion. 0 loo 

13. In an electrical transmitting and regis¬ 
tering system, a plurality of groups of regis¬ 
ters, each group containing a plurality of 


ters, each group containing a plurality of 
registers, means for selecting a group of reg¬ 
isters, means for selecting a register within 105 
a group, a plurality of impulse transmitting 
channels, contact means for imposing ana 
maintaining potentials in said channels, said 
second mentioned selecting means being re¬ 
sponsive to said maintained potentials for 110 
preparing incomplete circuits to all registers 
corresponding to the register within the 
group desired to be selected, other contact 
means for causing variations in said poten¬ 
tials, said first mentioned) selecting means be- 115 
ing responsive to said variations in said po¬ 
tentials to complete said circuits to the regis¬ 
ter of the desired group alnd for subsequently 
causing electrical variations over said chan¬ 
nels to actuate the selected register, and means 120 
controled by completion of the selecting op¬ 
eration for returning the selected register to 
normal home position prior to actuation of 
said register. 

14. In an electrical transmitting and regis- 125 
tering system, the combination of a plurality 
of groups of registers, ealch group containing 
a plurality of registers, a set of electrical im¬ 
pulse channels, means for selecting a group 
of registers and a register within a group, 130 


within a group, 130 
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means for causing electrical variations in said 
channels, said selecting means being respon¬ 
sive to said electrical variations for selecting 
a group of registers and a register within the 
5 group, means operable as an incident to and 
subsequent to tne selection of a register to 
return said register to normal home position, 
and means controlled by subsequent impulses 
over said channels for actuating said selected 
10 register. 

15. The combination of an electromag- 
netically operated register, actuation lines, 
means for connecting said register to said 
lines, electrical channels over which impulses 
15 are transmitted, said connecting means being 
responsive to said impulses to electrically con¬ 
nect said register to said lines, means operable 
as an incident to and subsequent to the effect¬ 
ing of said connection for returning said reg- 
20 ister to normal, and means also operable as 
an incident to effecting said connection for 
causing impulses over said channels to pro¬ 
duce resultant impulses over said lines for 
actuating said register. 

25 16. In an electrical transmitting and regis¬ 

tering system comprising a plurality of 
groups of registers indicated by numbers of 
four denominations, normally open circuits 
for actuating said registers, group selecting 
30 switches for connecting said groups of regis¬ 
ters to said circuits, a relay for operating each 
switch selecting means for preparing circuits 
to operate the relays associated with all 
groups of registers designated by the same 
35 two highest denominational digits, and other 
selecting means for preparing circuits to op¬ 
erate the relays associated with all groups 
of registers having the same digits in the two 
I i lowest denominational orders for their desig- 

40 nating numbers, said selecting means com¬ 
pleting a circuit over the relay associated with 
any desired group of registers. 

17. In an electrical transmitting and reg¬ 
istering system comprising a plurality of 

45 groups of registers indicated by numbers of 
lour denominations, normally open circuits 
for actuating said registers, group selecting 
switches for connecting said groups of reg- 
isters to said circuits, selecting means for pre- 
paring for selection of all groups designated 
by the same two highest denominational 
digits, other selecting means for preparing 
for selection of all groups having the same 
digits in the two lowest denominational 
55 orders of their designating "numbers, said 
selecting means completing a circuit to actu¬ 
ate the desired selecting switch, and means 
for selecting and electrically actuating a de¬ 
sired register in said selected group of reg- 
60 isters. | 

18. In an electrical transmitting and reg¬ 
istering system, a plurality of groups of reg¬ 
isters, actuating lines therefor, magnet con¬ 
trolled switches for connecting said regis- 

65 ters to said lines, a plurality of selector cir- 

li_ a_ 


cuits each comprising one branch adapted to 
be connected to a source of energy and 
another to the ground, all of said branches 
intersecting, plugs at the intersections of said 
branches for connecting said branches to op- 70 
posite terminals of said magnets, a plurality 
of selecting devices for selectively connect¬ 
ing said branches to the source of energy and 
the ground, a plurality of main electrical 
channels for actuating said selecting devices, 75 
and means for causing impulses over said 
channels subsequent to effecting selection, for 
causing impulses over said lines to actuate 
selected registers. 

19. In an electrical transmitting and dis- 80 
tant indicating system for stock quotations, 
comprising in the receiving station a large 
number ot groups of indicators each group 
comprising open, high, low and last indi¬ 
cators. common open, high, low and last bus 85 
lines for corresponding indicators, magneti¬ 
cally operated switches for connecting all of 
said bus lines to any desired group of indi¬ 
cators, a panel board through which circuits 
are made to actuate said switches, one end of 00 
two selecting lines controlling said panel, 
one end of a main common bus line, one end 

of the main impulse channels, and magnets 
controlled by said channels for selectively 
connecting said main common bus line to said 05 
open, high, low and last bus lines, and com¬ 
prising in the transmitting station means for 
imposing positive and negative potentials on 
said main impulse channels for selectively 
connecting the main common bus line to the loo 
open, high, low or last bus lines, means for 
interrupting said potentials, means actuated 
by a first series of interruptions for selecting 
and establishing a circuit through the proper 
selecting lines to control the panel board and 105 
select a group of registers, means operable 
as an incident to the completion of the selec¬ 
tion for returning the selected register to 
home position, and means for causing sub¬ 
sequent series impulses over said main im- no 
pulse channels to cause similar impulses over 
said main common bus lines to actuate the 
selected register. 

20. In an electrical transmitting and regis¬ 
tering system, the combination of a plurality 115 
of registers, a plurality of main electrical 
channels, a plurality of group selectors, a 
plurality of selectors responsive to imposed 
potentials on said channels for selecting a 
register within a group, and means con- 120 
trolled by said potentials for conditioning 
the group selectors to respond to subsequent 
interruptions of said potentials. 

21. In a receiving station the combination 

of a plurality of groups of electromagnetical- 125 
ly operated indicators, each group including 
a plurality of sub-assemblies, selector means 
responsive to electrical variations for select¬ 
ing any sub-assembly within any group of 
indicators by preparing electrical paths 130 
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thereto, means responsive to electrical varia¬ 
tions for operating said selected sub-assembly 
of indicators, means located -wholly within 
the receiving station for restoring said se- 
5 lected sub-assembly of indicators to normal 
position, and means rendered operable as an 
incident to the selection of any sub-assembly 
of indicators within any group for causing 
said restoring means to operate. 

10 22. In a receiving station adapted to be 

electrically controlled from a distant trans¬ 
mitting station, the combination of a plu¬ 
rality of groups of indicators relating to dif¬ 
ferent stocks or items, each group of indi- 
15 cators including a plurality of sub-assemblies 
such as for indicating price ranges of stock, 
selector means responsive to electrical varia¬ 
tions received for preparing restoration and 
actuation paths to any sub-assembly of indi- 
20 cators in any group of indicators, means lo¬ 
cated wholly in said receiving station and set 
in operation as an incident to the completion 
of the selection operation for activating said 
restoration paths to restore the selected indi- 
25 cators to normal, and means in said receiving 
station responsive to electrical variations re¬ 
ceived subsequently to electrical variations 
operating said selector means, for activating 
said actuation paths to operate said selected 
30 indicators to exhibit a new price. 

23. In an electrical system for transmit¬ 
ting and registering items, a transmitter, a 
receiver comprising a plurality of groups of 
indicator assemblies, each assembly compris- 

33 ing a plurality of indicator elements each 
bearing a plurality of indicia, impulse op¬ 
erated electromagnetic operating means in¬ 
dividual to each indicator element for moving 
the indicator element into its different posi- 
40 tions, electrical impulse transmitting chan¬ 
nels conducting impulses from said trans¬ 
mitter to said receiver, means responsive to 
impulses received over said channels for clos¬ 
ing circuits at one point to any desired cor- 
43 responding assemblies of all of the groups, 
and means responsive to impulses received 
over said channels for closing at one point 
all of the circuits to the assembly of a desired 
group, said first and second mentioned re- 
30 sponsive means co-operating to place said cir¬ 
cuits under control of electrical variations 
on said channels whereby electrical variations 
received will cause the transmission of im¬ 
pulses to the electromagnetic operating 
Zj means of the indicator elements of the se¬ 
lected assembly to operate said indicator ele¬ 
ments individually and to different or like 
extents. 

24. A signalling system comprising a plu- 
C3 rality of groups of electromagnetic indica¬ 
tors at a receiving station, each of said indi¬ 
cators having connections and means for ac¬ 
tuating the same to give a plurality of indi¬ 
cations and also having other circuit connec- 

05 tions for restoring the indicator to non-indi¬ 


cating position, a multicontact relay individ¬ 
ual to each of said groups of | indicators and 
serving to normally disconnect the indicator 
actuating and restoring connections, means 
for transmitting distinctive I current varia- 70 
tions for the selection and control of said in¬ 
dicators, a plurality of impulse channels ex¬ 
tending from said transmitting means to the 
receiving station, a plurality of complement¬ 
ary selecting devices at the receiving station 75 
operated by current variations transmitted 
over said impulse channels] electrical con¬ 
necting means whereby said! selectors act to 
choose and energize one of said multicontact 
relays, means acting through the indicator 80 
restoration connections established by the op¬ 
eration of the selected multicontact relay for 
restoring the chosen indicators to non-indi¬ 
cating, and connections acting through the 
remaining contacts on said selected multi- 85 
contact relay for thereafter causing control 
impulses received over said channels to in¬ 
dependently actuate the several indicators 
of the group chosen. 

25. A signaling system comprising a plu- 90 
rality of groups of indicators at a receiving 
station, each indicator bearing a plurality of 
indicia, impulse controlled! operating means 
individual to each indicator for moving the 
indicator into its different^ positions, means 95 
for transmitting distinctive current varia¬ 
tions for the selection and control of said 
groups of indicators, a plurality of impulse 
channels extending from said transmitting 
means to the receiving statjion, a plurality of 100 
complementary selecting devices at the" re¬ 
ceiving station operated bvjcurrent variations 
transmitted over said channels, electrical con¬ 
necting means whereby said selectors act to 
choose at least one of saidi groups of indica- 105 
tors, means for maintaining said selectors and 
connecting means in operating condition dur¬ 
ing operation of the selected group of indica¬ 
tors and for causing control impulses received 
over said channels to actuate the indicators of 110 
the group chosen, and nrieans for restoring 
the selectors to normal and disrupting said 
connecting means upon (Completion of such 
actuation. 

26. In a receiving station, the combination 115 
of a plurality of groups of electrically con¬ 
trolled indicating devices, a plurality of such 
devices being provided for simultaneous dis¬ 
play of different informfation in respect to 
each of a large number of items, means re- 120 
sponsive to electrical Variations received 
from a distant point for placing any device 

in any group under control of electrical vari¬ 
ations subsequently received, and means auto¬ 
matically set in operation upon selection of 125 
any desired indicating device for normalizing 
the selected indicating device. 

In testimony whereof I have signed my 
name to this specification!. 

MERTON L. HASELTON. iso 
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UNITED STATES PATENT OFFICE 

MERTON L. HASELTON, OF RYE, NEW YORK, ASSIGNOR TO THE TELEREGISTER CORPO¬ 
RATION, OF NEW YORK, N. Y., A CORPORATION OF DELAWARE 

ELECTRICAL SIGNALING 

Original application filed January 6, 1923, Serial No. 244,873. Divided and this application filed 

January 6, 1930, Serial No. 418,801. Renewed May 6, 1932. 

This invention relates to electrical signal- following description tak« n in connection 
ing and more particularly to signaling ap- with the accompanying dra ^'ings and claims 
pa rat us and methods such as described in my which form a part of this -j unification, 
application S<*r. No. 244.s7k. tiled .January t>. The invention comprises the novel > i tr: i n I - 


5 1!)2S. for electrical signaling apparatus, of in*r methods, features, circuit arrangements, 
which this is a division, whereby distinctive and combinations of circuits and parts a- 
current variations representative of certain hereinafter described, but by way <>f example 
information may be transmitted from a cen- only, as illustrative of cert:..in preferred cm* 
tral point or points to one or more receivin'; bodiments of the invention 
10 stations at which the information is to lie In the drawings. Fig. 1 sliows two sections 60 
displayed or posted or otherwise made avail- of the transmitting tape: 
able for use. T'i «r. *2 shows a polarity selection chart: 

The invention according to one of its F:g. •'» shows the transmittinir mechanism: 

phases, although not restricted thereto, is I*'i<r. 4 is the wiring diagrji m f«*r the niecha- 

15 particularly adaptable to the transmission nistu shown in Fic:. .*>: 85 

of varying stock or commodity price quo- Figs. .*> and f> taken together sh-w the wir- 
tations from a central point such as a stock ing diagram for the selection. restorat hm and 
exchange, to a plurality of brokers* offices, actuation of the various indicators: 
at each of which quotations of stocks which Fig. 7 shows the thousands selector: 

20 are there of particular interest may be auto- Fig. s 'hows the hundreds selector: 70 

matically posted on a bulletin board, the in- Fig. !• shows the otf-neutral -witch, in the 

formation being preferably made available, hundreds selector: 

generally speaking, in the same arrangement Fig. in shows a detail of the contact moch¬ 
as with the conventional types of manually anism of Fig. $; and 
25 attended stock boards, or “black boards" as Fig. 11 shows the mechanism for connect- 75 
heretofore used. However, with the appara- ing several or all of the groups of indicators 
tus of this invention the posting of quotations to the transmitting mechanism. 


may be accomplished with greater rapidity 
and accuracy than with stock boards which 
30 are manually attended and in addition a sub¬ 
stantial saving of labor is made possible since 
the equipment for numerous brokers may be 
operated from the central point by a single 
operator or group of operators. 

35 The objects of my invention generally in¬ 
clude the provision of apparatus of the above 
indicated class which will be adaptable with 
a wide degree of flexibility to various oper¬ 
ating conditions and which will be accurate. 
40 rapid and dependable in operation. 

One object of this invention is the pro¬ 
vision of means for restoring and/or actu¬ 
ating one or more indicators of a group of 
indicators simultaneously. 

43 Another object is the provision of means 
for restoring corresponding indicators of 
several or all of the groups to zero simulta¬ 
neously. 

Further and more specific objects, features 
C3 and advantages will clearly appear from the 


With the conventional f< rms of manually 
attended brokers' boards, provision is or¬ 
dinarily made for posting the quotations of 80 
numerous stocks, commodities, or other items, 
each quotation generally comprising four 
digits, namely, the hundreds, tens, units and 
a fraction value. The brokers’ customers are 
generally desirous of knowing the “open", 85 
“high", “low" and “last" quotations for each 
stock or item, and accordingly, it i- custom¬ 
ary to provide space for such quotations, that 
is. for a total of It* digits in :i 11 for posting the 
quotations of a single stock or other such 80 
item. 

In order to electrically control the indi¬ 
cators at a plurality of brok *rs* offices from a 
distant point, it is economically impractica¬ 
ble with the prevailing line wire costs, to pro- 95 
vide separate line connections for giving quo¬ 
tation service for each of the multitude of list¬ 
ed stocks. Accoi lingly. it is desirable to pro¬ 
vide means for sending current variations 
representative of the quotations of numerous 100 
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stocks over a relatively small number of line 
wires, and to provide selecting means at each 
broker’s office to identify the quotations of 
particular stocks and to prepare the corre- 
6 sponding indicators for energisation. How¬ 
ever, in thus reducing the number of line 
wires to a relatively small number, special 
attention must be directed to the necessary 
rapidity of operation of the indicators. Tak- 
ing into account the reasonable future re¬ 
quirements, provision should now be made 
in an apparatus of this class for sending 
quotations for more than a thousand differ¬ 
ent stocks or items, each of which must be in- 
15 dividuallv identified by the selecting means. 
After such identification four digit indica¬ 
tors preferably should be actuated to show 
a particular quotation, and in the event that 
the “high'* or ‘‘low*’ quotations are to be si- 
20 multaneously set up. then as many as eight 
digit indicators may l>e actuated. With stock 
market transactions conducted at the present 
rate, provision must be made for transmitting 
from 30 to GO new quotations per minute. 
25 Such speed of operation of a multitude of in¬ 
dicators at different offices, but all selected 
and actuated in a dependable ihanner over a 
relatively small number of lim 1 * wires, neces¬ 
sarily requires novel circuit 'arrangements 
30 which have no counterpart in other classes of 
signaling apparatus. 

According to my invention I have found 
it desirable to provide for each unit of sig- 
nalingapparatus four line wires or equi valent 
35 “impulse channels” which are associated with 
a common ground return circuit, and may be 
utilized first to simultaneously operate four 
selecting devices for choosing one particular 
stock to be quoted. Thereafter the same four 
40 line wires or “impulse channels” may be con¬ 
veniently utilized to simultaneously, but in¬ 
dependently actuate the four digit indicators 
of a particular quotation, that is, for exam¬ 
ple. the hundreds, tens, units, and fractional 
45 digit indicators, if all of these need to be 
changed. 

The current variations or impulses for se¬ 
lecting and actuating the indicators may take 
either the form of positive spaced impulses, 
30 or may be in the form of undulations or inter¬ 
ruptions in a sustained potential applied to 
the line wires. With the particular form of 
selecting devices described in connection with 
the example of the invention herein disclosed 
65 the latter method is followed, that is, the dis¬ 
tinctive current variations comprise short in¬ 
terruptions or reductions in the line wire po¬ 
tential. The selecting devices may be con¬ 
structed with a sufficient number of contacts 
60 so as to select not only the desired stock but 
also the particular quotation as the “open”, 
“high”, “low*’ or “last”, which has to bo 
changed, or on the other hand, only a smaller 
number of selector contacts need be provided 
65 where the selectors merely choose the partic¬ 


ular desired stock. According to the em¬ 
bodiment of my invention herein described. 

I have provided means whereby one of the 
quotations, either “open”, “high”, “low” or 
“last”, or combinations thereof, are selected 70 
merely bv the polarities of the several line 
wires. That is, the sustained potential ap¬ 
plied to each line wire may be relatively pos¬ 
itive or negative in respect to the other line 
wires, and accordingly, numerous combina- 75 
tions of polarities may be obtained, sufficient 
in number to readily choose between the 
“open", “high”, “low” and “last” indicators 
and combinations thereof, thus materially re¬ 
ducing the work to be done by the selecting 80 
devices and the time necessary for the opera¬ 
tion thereof. Use is also made of different 
polarities on one of these lines to establish 
restoration and actuation paths for the im¬ 
pulses transmitted to the indicators. 85 

The method of using a maintained line po¬ 
tential not only simplifies the selecting prob¬ 
lem in this manner but also makes possible 
in a simple manner the use of an adaptation 
of the well known “Strowger” “up and 90 
around” selecting devices as are well known 
in the art of automatic telephony switching. 

The construction and operation of such se¬ 
lectors is sot forth in detail, for example, by 
II. II. Harrison in his book entitled “Auto- 95 
matic Telephony”, published in 1024 by 
Longmans, Green & Co., and also bv R. G. 

K1 oeffler in “Telephone Communication Sys¬ 
tems”. Macmillan Co. 1925. Chapter XIV. 
and accordingly the constructional details loo 
of such selectors will not be here fully de¬ 
scribed. although such features as arc neces¬ 
sary to adapt the same to my invention are 
hereinafter fully disclosed. Since this type 
of selector automatically restores itself to a 305 
normal position upon any extended interrup¬ 
tion of the line potential, such selectors are 
particularly desirable for use with this in¬ 
vention inasmuch as such restoration to nor¬ 
mal after each operation substantially pre- no 
eludes all possibility of cumulative errors 
or false quotations on the multitude of indi¬ 
cators. 

This invention comprises a transmit¬ 
ting mechanism such as shown in Figs. 3 
and 4 in the transmitting station, a plu¬ 
rality of line wires extending from the 
transmitting station to the receiving sta¬ 
tion or stations and mechanism in the receiv¬ 
ing station such as indicated in Figs. 5, 6, 

7, 8. 9 and 10. The selection of the various 
groups of indicators and the indicators with¬ 
in the groups and the restoration and forward 
actuation of the indicators are all made by 
various electrical impulses sent from the 3 25 
transmitting station over a numlier of line 
wires L t L 2 L 3 L 4 . For the purpose of im¬ 
posing combinations of positive and negative 
polarities on these line wires and for the 
purpose of interrupting these potentials, suit- ico 


able switch mechanism such as shown in Figs. 
.3 and 4 is provided. These switches may he 
controlled by manual means such as keys but 
in the form shown therein they are controlled 
® by a tape such as shown in Fig. 1. This tape 
is shown as provided with nine fields to re¬ 
ceive perforations. The fifth field controls 
an on and off switch 15 (Figs. 3 and 4) to 
connect lines 16 and 17 with positive and neg- 
10 ative potentials 18 and 19 shown in Fig. 4. 
Cooperating with this field is a sensing pin 
20 (Fig. 3) carried by a switch throw bar 21 
pivoted on an arm 22 which is rocked back 
and forth bv a disk 23 through a link connec- 
15 tion 24. The free end of the throw bar 21 
will be in the position indicated when the pin 
20 cooperates with a blank portion of the 
field. If the switch 15 at this time is in the 
off-position, the bar 21 upon movement to the 
20 right, will throw the switch into the on- 
position. If a perforation is opposite the 
sensing pin the free end of the bar 21 will be 
lowered to throw the switch into the off- 
position. Cooperating with the lower end 
2r ’ of the switch 15 is a spring-pressed roller 25 
which will hold the switch 15 in either on 
or off position when there is a succession of 
blank spaces or a succession of perforations. 
Cooperating with the fields 1. 2. 3 and 4 of 
r,n the tape are switch members 26 (Figs. 3 and 
-1) similar in construction to the switch mem¬ 
ber 15 and adapted to connect the lines 
L, L_. I,., L, with either source of potential, to 
impose positive and negative potentials on 
these lines in various combinations. Cooper¬ 
ating with the fields 6. 7, 8 and 9 of the tape 
are switches 27, which are interposed in lines 
L, L_. L. L,. These switches are normally 
held closed bv springs 28 but are opened by 
40 mechanisms similar to the mechanisms con¬ 
trolling the on and off switch, and the po- 
laritv selector switches whenever the con¬ 
trolling sensing pins 20 pass through perfo¬ 
rations in the tape. The spring 28 is pro- 
45 vided so that the switch 27 will return to 
closed position as the bar 21 is moved to 
the left. 

By means of the mechanism so far de¬ 
scribed. the field 5 of the tape will control con- 
r,r) nection of the lines 16 and 17 to the source of 
positive and negative potentials. The mech¬ 
anism cooperating with the fields 1,2,3,4 will 
control the connection of lines L x L 2 L 3 L 4 
with the lines 16 and 17 and therefore control 
• r ' % the sign of potentials imposed on the lines 
I,, L« L 3 L 4 and the switches 27 will cause 
short interruptions in the potentials imposed 
on lines L x L 2 L 3 L 4 . 

r,o Selection of main indicator bus lines and con¬ 
nection therevrith of the corresponding res¬ 
toration bus lines 

The various potentials imposed on lines L,, 
L 2 , L 3 , L 4 by the switches energize selecting 
05 magnets 30, 31, 32 and 33 (Fig. 6). Line L x 


is extended through the coils;j of magnets 30 
and 31 and line L 2 is extendled around the 
coils of magnets 31 and 32. The operation of 
these two magnets is to effect [selection of in¬ 
dicators within a group of indicators by con- * - 
necting the various bu« lines “last”, “low”, 
“hi<rh” and “open”, with main actuating lines 
B,, B 2 , B 3 , B 4 . Line L 3 is extended through 
the coil of magnet 32 which controls the selec¬ 
tion of restoration and actuation busses for TO 
the indicators. Line L 4 is expended through 
the coil of the magnet 33 and the coil of the 
magnet 30. The magnet 33 connects the va¬ 
rious selecting switches and magnets to the 
battery. 80 

As the tape at the left in Fig. 1 is fed past 
the sensing pins, positive potentials are set 
up in lines L : and L 4 and negative potentials 
in L 2 and L 3 . Line L 4 energizes the magnet 33 
which through its switch 34 connects the 
switch system to the battery. The potentials 
on lines L 2 and L 3 being of lik e sign the mag¬ 
net 32 will be energized and :.ts switch mem¬ 
ber 35 will be drawn into the position shown 
to complete a circuit from the oattery through 90 
the restoration magnet 36 connecting all the 
restoration bus lines to the main bus lines for 
the “last**, “low”, “high" and “open” indi¬ 
cators. The positive potential on line L, 
and the negative potential on i ine L 2 will have 95 
no effect on the magnet 31 and. accordingly, 
its spring switch 38 will remain in the posi¬ 
tion shown. The positive potential on line L, 
and the positive potential on line L 4 will 
cause energization of the magnet 30 and clos- loo 
ing of the open switch 39 an!} opening of the 
closed switch 40. This completes the circuit 
from the battery through switches 34. 38. 39 
to “low” magnet 41, which connects the main 
“low” bus wires to the main actuating wires 105 
B x , B 2 , B 3 and B 4 . The potentials imposed 
on these lines have therefore connected the 
restoration bus lines for the “low” indicators, 
to the main actuating lines B x , B 2 , B 3 , B 4 . 

The “last”, “high” and “open” magnets 42, HO 
43 and 45 are controlled respectively by po¬ 
tentials as shown in Fig. 2. 

Selection of groups of Indicators 

In referring to Fig. 5 it will be noted that 115 
the potential on line L x has epergized magnet 
45 which has attracted its spring switch 46 
to complete a circuit from a pattery through 
the coil of a slow-to-release magnet 47, and 
the spring switch 46 to th^ ground. The 120 
polarity imposed on line IJ 2 has energized 
magnet 48 in the hundreds selector which has 
completed through its spring switch 49 a cir¬ 
cuit from a battery through the coil of a 
slow-to-release magnet 50 to the ground. 123 
Similar magnets in the tens selector and units 
selector have been energized.! but the descrip¬ 
tion of the select : ng meehanikm will be limit¬ 
ed to the cooperating thousands and hun¬ 
dreds selectors, which are the same respec- 120 
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tivelv as the tells and units selectors. As the 
perforations in the group marked “Group 
selection" in Fig. 1 pass over the impulse 
sender pins shown in Fig. 3; the potentials 
C over lines L„ L-, L 3 , L< are interrupted. 
Considering, first, the interruptions of po¬ 
tential in line L,. the effect of an interrup¬ 
tion is to de-energize the magnet 45 so as to 
complete a circuit from the ground through 
10 spring switch 46. spring switch 51. spring 
switch 5:2 of magnet 47. through the coil of 
the slow-to-release magnet 53. and the coil of 
the vert’cal stepping magnet 54. wlvch is 
shown as a pair of magnets in Fig. 7. to a 
15 battery and ground. When the magne‘s 54 
(Fig. 7) are energized they will attract the 
movable armature 55 carrying a spring 
pressed pawl 56 eooperatingl with teeth 57 
on the thousands selector shaft 58. to raise 
20 this shaft one step for each energization of 
the magnets 54. As the shaft 58 is raised its 
shoulder 59 pernrts the switches 60 and 81 
to close and rema n closed as long as the shaft 
is in elevated position. An interruption of 
25 the potential on line L l . de-energizes the mag¬ 
net 48 in the hundreds selector and estab¬ 
lishes a circuit from the ground through 
spring switch 49. spring switch 82. spring 
switch 83 of slow to release magnet 50. co l 
SO of tiu* slow to release magnet 04 and coil of 
the stepping magnet 85 to the battery and 
ground. The energization of the magnet 85 
in Fig. 8 operates a pawl 8(5 cooperating with 
a ratchet (57 on the hundreds selector shaft 08. 
35 This shaft carries a grounded switch arm 
89 which is moved over a series of contacts 70 
as the shaft is rotated. The shaft also car¬ 
ries off neutral switches 71 and 72 (Figs. 9 
and 5) which are constructed to close and 
40 rennrn closed as long as the shaft 88 is out of 
home position. After the interruptions over 
lines L, and L_. have ceased, that is when the 
ver ical adjustment of the shaft 58 in Fig. 7 
and the angular adjustment of shaft 08 in 
45 Fig. 8 have been completed, the cessation of 
interruptions of potentials on line L, will 
cause the magnet 45 to rema : n energized, 
wh : ch will maintain the magnet 47 energized 
and prevent further energization of magnets 
50 53 and 54 and causes the slow to release mag¬ 
net 53 to de-energize. Energization of the 
magnet 47 has drawn its switch member 73 
to complete the circuit from the ground bat¬ 
tery. switch member 73. coil and shunt of 
55 magnet 74. switch member 75. switch mem¬ 
ber 78. switch 81 through the co l of magnet 
77 to the ground, thus preparing a circuit 
through the switch member 78 of the magnet 
77. The cessation of impulses on line L.„. 
00 maintains the magnet 48 energized which 
maintains the circuit over the magnet 50 and 
breaks the circuit over the magnet 84, which 
closes a c : rcuit at the point 79. As the mag¬ 
net 53 in the thousands selector de-energizes, 
03 it closes a circuit from the battery over the 


switch 73. switch 80, switch 78, over the coil 
of the horizontal stepping magnet 81 (Figs. 5 
and 7), over the switch 71 in the hundreds 
selector, switch 79. and switch 82 of magnet 

50 to the ground. This energizes the magnet 70 
81 which attracts : ts armature 83 and through 

a pawl 84 carried by it and in engagement 
with a ratchet drum 85 on the shaft 58, ro¬ 
tates the shaft one step. The movement of 
the armature 83 breaks the switch 78 which 75 
breaks the circuit through the magnet 77 thus 
breaking the circuit through the magnet 81. 

AV hen the circuit through the magnet 81 is 
broken the switch 78 again completes the 
circuit through the magnet 77 wh’ch in turn 80 
completes the circuit through magnet 81. 

Secured to the shaft 58 in Fig. 7 are two 
contacts 88 and 87 which are adapted to co¬ 
operate respectively with pairs of fixed con¬ 
tacts 88 and 89. When the shaft 5S is ele- 85 
vated by interruptions over line L t as pre¬ 
viously described, the contacts 88 and S7 are 
raised into alinement with a horizontal row 
of contacts 88 and 89. As the magnet 81 is 
energized and de-energized to rotate the 90 
shaft 58 these contacts are moved along the 
selected row of contacts 88 and 89 and the 
energization and de-energization of the mag¬ 
net 81 is continued until the contact 88 finds 
a live contact 88 which is grounded through 93 
one of the contacts 70 (Fig. 10) and the arm 
89. When this occurs the circuit over the 
magnet 77 will be shunted and the magnet 74 
(Fig. 5) will be energized to attract its 
switch 75 and prevent further energization loo 
of the magnet 77. This in turn prevents com¬ 
pletion of the circuit through the magnet SI 
over the switch member 78. Energization of 
the magnet 74 also moves the switch member 

51 to connect the line Bj through switch mem- 105 
l)crs 51 and 48 to the ground. Energization 

of magnet 74 also attracts its switch member 
91 which extends a circuit from a battery over 
switch member 91, contacts 87 and 89, selector 
line 92 to a panel board (Fig. 6). One of the no 
tens selector lines 93 has been connected by 
mechanism similar to that in the thousands 
selector through a switch 94 to the ground. 

The selector line 92 at the point of intersec¬ 
tion with the line 93, is connected by one side 115 
of a double plug to a line 95 extending over 
the coil of a group selector magnet 96 and 
then over line 97 to the other side of the plug 
to the line 93 and to ground. This energizes 
the magnet 96 and selects a group of indi- 120 
cators corresponding to the adjustment of 
the selectors in Tig. 5 under the control of 
the impulses caused by the group selector per¬ 
forations in this section of the tape at the left 
of Fig. 1. Each of the indicator elements 125 
of the indicator units of the groups of indi¬ 
cators is diagrammatically indicated at 99. 

When the circuit was made at 79 in the 
hundreds selector the magnet 98 in the hun¬ 
dreds selector was energized by a circuit 130 
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from ground, battery, coil of the magnet 98 
over switch 71, switch 79, switch 82 to ground. 
Energization of the magnet 98 attracts the 
switch member 62 and connects line B 2 
5 through the switch member 62 and switch 
member 49 to the ground, upon de-energiza¬ 
tion of magnet 48 by interruptions on line 
L 2 . In the same manner lines L 3 and L 4 are 
connected respectively to lines B 3 and B 4 in 
10 the tens and units selectors. 

By means of the mechanism so far de¬ 
scribed the impulses sent over the lines L,, 
L 2 , L 3 , L 4 , have caused a selection of a group 
of indicators, of an indicator within the 
15 group, and have connected these lines with 
restoration busses for these indicators, and as 
the tape in Fig. 1 is moved to present 
restoration perforations to the impulse sender 
pins in Fig. 3, the impulses sent over the 
23 lines L,, L». L 3 , L„ will cause corresponding 
impulses over the lines B 1? B 2 , B 3 , JB 4 , and 
over the restoration bus lines to the selected 
indicator to move the indicator elements of 
the selected indicator to zero. Bv means of a 
known construction, as stated in the parent 
application, and a structure similar to that 
shown in the patent to Frischkneeht et al., 
1,852.994. dated April 5, 1932, the circuits 
leading to these indicators will be broken at 
r ' the time the indicators reach their zero posi¬ 
tions. After the selected indicator has been 
restored to zero, the tape will be advanced 
and the third field in the tape will present 
blank spaces to its sender pin to throw posi- 
r tive polarity on the line L 3 . This will cause 
de-energization of the magnet 32 in Fig. 6 
which will release its switch member 35 and 
connect the battery to the magnet 100, which 
will connect the main bus lines to the forward 
•*' actuation bus lines. As the tape is moved 
farther to present the actuation perforations 
to the impulse sender pins, impulses will be 
sent over lines L,, L 2 , h 3 , L 4 and the resulting 
impulses over lines B,, B 2 , B 3 , B 4 will pass 
over the indicator actuating bus lines to the 
selected group of indicators and the selected 
indicator in the group. This will actuate the 
indicators forwardly an amount determined 
by perforations in this section of the tape. 

The restoration and actuation of the se¬ 
lected indicator is now complete and when 
perforations in field 5 are presented to the 
“on** and “off*’ switch member of Fig. 3, the 
positive and negative sources of polarity 18 
' : and 19 (Fig. 4) will be disconnected from 
the lines L„ L 2 , L*. h 4 . This will cause the 
magnet 45 in the thousands selector (Fig. 5) 
to be de-energized, which causes the de-ener- 
gization of magnet 47. which in turn causes 
o de-energization of magnet 74,atid all the parts 
will he restored to the position in which they 
are shown in the drawings. The same thing 
will occur in the hundreds, tens and unit se¬ 
lectors. After the magnets 45 and 47 have 
(3 been de-energized a circuit will be completed 


from the battery through the release magnet 
102 (Fig. 5), switch 60, switch 52, switch 51, 
and switch 46 to the ground. Energization 
of the magnet 102 in Fig. 7 attracts its arma¬ 
ture 103 and disengages holding prongs 104 70 
and 104' from the ratchet members 57 and 85 
of shaft 58. This will permit the shaft 58 
to be rotated tQ home position by a spring 
105 and to drop under the influence of gravity 
to vertical home position, and as it drops into 75 
its home position the shoulder 59 engages an 
operating lever 106 to break the switch con¬ 
nection 60 and 61 (see also Fig. 5). All the 
elements of the thousands selector are now in 
home position. In the hundreds selector de- 80 
energization of the magjnets 48, 50 and 98 
completes a circuit from the battery through 
the release magnet 107, through contacts 72, 
switch 63, switch 62 and switch 49 to the 
ground. This energizes magnet 107 (Fig. 8) 85 
which withdraws the releasing pawl 108 from 
the ratchet 67 on the shaft 68 permitting the 
spring 109 to return the shaft 68 to its home 
position. The same thing occurs in tens and 
units selectors. 

Combination selection of indicators 

It may at times be desirable to restore and 
actuate a plurality of indicators in a group. 

For this purpose the line L x is branched over 95 
the coil of the polarized magnet 110 which is 
responsive to negative impulses from line L : . 
When the magnet 110 is energized it prepares 
a circuit from the “low” and “high” magnets 
41 and 43 over the switcji members 111 and 100 
112 over its own switch 113 to the circuit 
which controls energization of the “last” 
magnet 42 of the “last” switch member 114. 
When the polarity on lin4 L : is negative and 
either the “low” or the i“high” bus line is 105 
selected, the “last*’ bus line will be selected 
simultaneously. Referring to Fig. 1 a sec¬ 
tion of the tape at the right of this figure is 
perforated to select the “low” and “last” bus 
lines to control the restoration and forward 119 
actuation of the “low” add “last” indicators 
in a selected group. 

Group restoration 

One or more of the selector circuits, for ex- 115 
ample, the one corresponding to the number 
9999. may l>e employed to control the opera¬ 
tion of all the group selector switches 96 
simultaneously. The selector circuit 92, 93 
for this number may energize magnets 115 120 
and 116 as shown in Fig. 11, to connect all of 
the lines 92 to the battery and all of the lines 
93 to the ground. If desired, several relays 
may be provided to permit of the restoration 
of less than the total number of groups at one 125 
time. Other selector circuits 92 and 93 would 
be allotted to this purpose. If desired also 
the switch controlled by the magnet 115 may 
connect all of the magnets 42. 41, 43 and 44 

to the batterv to connect all of the bus lines to 130 
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the lines B 1? B-, B 3 and B 4 to restore all of the 
indicators to zero simultaneously. 

For the purpose of restoring all or several 
of the corresponding indicators of the va- 
5 rious groups of indicators to zero, the tape 
may be provided with perforations to control 
the"selection of one of the four bus lines, and 
selection of the selector circuit such as 9999, 
and with restoration perforations, so that all 
to the indicators which are connected to the se¬ 
lected bus line may be simultaneously turned 
to zero. In like manner, the other three or 
four bus lines may be selected and the respec¬ 
tive indicators turned to zero. Jf desired sev- 
15 eral of these bus lines may be connected to the 
main actuating lines B,. B-, Bs. B,. as ex¬ 
plained. so that two indicators in each of the 
selected groups may be turned to zero simul¬ 
taneously. The term “register” as used in 
20 the claims is to be construed to cover indi¬ 
cators or other posting devices including one 
or more elements. I 

'While the invention has been described in 
connection with the embodiments illustrated, 
25 it will be understood that this has been done 
for purposes of description and not bv way 
of limitation, and that after an understand¬ 
ing of this invention, numerous modifications 
and changes may be made by those skilled in 
30 the art without departing from the spirit and 
scope of this invention. 

What is claimed as new and desired to be 
secured by Letters Patent is: 

1. In an electrical system for, transmitting 
35 and registering items of information, the 

combination of a plurality of groups of regis¬ 
ters. impulse transmitting channels equal in 
number to the number of register elements in 
each register, main actuating channels for 
40 said registers common to all of the registers, 
main bus lines common to corresponding reg¬ 
isters in all of the groups of registers, pairs 
of parallel restoration and setting-up busses 
common to corresponding registers in all of 
45 the groups of registers, means responsive to 
combinations of potentials on the impulse 
transmitting channels for selectively connect¬ 
ing all of the restoration and setting-up 
busses to the main bus lines and fjor selectively 
so connecting said main bus lines to said main 
actuating channels, and means responsive to 
interruptions of potentials on s,aid transmit¬ 
ting channels for connecting all of said res¬ 
toration and setting-up busses: to a group 
55 of registers and for electrically connecting 
said main actuating channels to said impulse 
transmitting channels. . 

2. In an electrical system for transmitting 
and registering items of information, the 

C0 combination of a plurality of groups of reg¬ 
isters. a plurality of impulse transmitting 
channels corresponding to and equal in num¬ 
ber to the number of register elements in each 
register, restoration and setting-up busses 
65 each including lines common to correspond¬ 


ing register elements of corresponding regis¬ 
ters of all of the groups, and means respon¬ 
sive to electrical variations on said channels 
for selectively routing subsequent concurrent 
impulses on said channels over said restora- 70 
tion and setting-up busses to the respective 
register elements of any one of the registers 
in any group of registers. 

:’>. In an electrical system for transmitting 
and registering items of information, the 75 
combination of a plurality of groups of reg¬ 
isters, a plurality of impulse transmitting 
channels corresponding to and equal in num¬ 
ber to the number of register elements in each 
register, restoration and setting-up busses 80 
each including lines common to correspond¬ 
ing register elements of corresponding reg¬ 
isters of all of the groups, and means re¬ 
sponsive to electrical variations on said chan¬ 
nels for selectively routing subsequent con- 85 
current impulses on said channels over said 
restoration and setting-up busses to the re¬ 
spective register elements of any one or a 
plurality of registers in any group of 
registers. 90 

4. In an electrical system for transmitting 
and registering items of information, the 
combination of a plurality of groups of reg¬ 
isters. a plurality of impulse transmitting 
channels corresponding to and equal in num- 95 
ber to the number of register elements in each 
register, restoration and setting-up busses 
each including lines common to correspond¬ 
ing register elements of corresponding regis¬ 
ters of all of the groups, and means respon- loo 
sive to electrical variations on said channels 
for selectively routing subsequent concurrent 
impulses on said channels over said restora¬ 
tion and setting-up busses to the respective 
register elements of corresponding registers 105 
in a plurality of groups of registers. 

5. In an electrical system for transmitting 
and registering items of information, the 
combination of a plurality of groups of regis¬ 
ters. a plurality of impulse transmitting uo 
channels corresponding to and equal in num¬ 
ber to the number of register elements in each 
register, restoration and setting-up busses 
each including lines common to correspond¬ 
ing register elements of corresponding reg- 115 
isters of all of the groups, and means re¬ 
sponsive to electrical variations on said 
channels for selectively routing subsequent 
concurrent impulses on said channels over 
said restoration and setting-up busses to 120 
the respective register elements of a plurality 

of corresponding registers in a plurality of 
groups of registers. 

0. In an electrical system for transmitting 
and registering items of information, the 125 
combination of a plurality of groups of regis¬ 
ters. a plurality of impulse transmitting 
channels corresponding to and equal in num¬ 
ber to the number of register elements in 
each register, restoration and setting-up 130 
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busses ouch including lines common to corre¬ 
sponding register elements of corresponding 
registers of all of the groups, and means re¬ 
sponsive to electrical variations on said chan- 
5 nels for selectively routing subsequent im¬ 
pulses on said channels over said restoration 
and setting-up busses to the respective regis¬ 
ter elements of one or more corresponding 
registers of a group or groups of registers. 

JO 7. In an electrical system for transmitting 
and registering items of information, the 
combination of a plurality of groups of regis¬ 
ters. a plurality of impulse transmitting 
channels corresponding to and equal in num- 
15 ber to the number of register elements in 
each register, restoration and setting-up 
• busses each including lines common to corre¬ 
sponding register elements of correspond¬ 
ing registers of all of the groups, and means 
-0 responsive to combinations of potentials on 
said channels for selectively routing subse¬ 
quent impulses on said channels over said 
restoration and setting-up busses to the re¬ 
spective register elements of one or more 
25 corresponding registers of a group or groups 
of registers. 

8. In an electrical system for transmitting 
and registering items of information, the 
combination of a plurality of groups of regis- 
30 ters, a plurality of impulse transmitting 
channels corresponding to and equal in num¬ 
ber to the number of register elements in a 
register, a plurality of magnets controlled by 
combinations of potentials on said channels, 
35 electrical paths corresponding to said chan¬ 
nels established by said magnets for routing 
imp; lses on said channels to corresponding 
register elements for zeroizing or setting-up 
any register within any group of registers, 
40 and means responsive to impulses over said 
channels for selecting one of said groups of 
registers. 

!). In an electrical system for transmitting 
and registering items of information, the 
43 combination of a plurality of groups of regis¬ 
ters. a plurality of impulse transmitting 
channels corresponding to and equal in num¬ 
ber to the number of register elements in a 
register, a plurality of magnets controlled 
50 by combinations of potentials on said chan¬ 
nels, electrical paths corresponding to said 
channels established by said magnets for 
routing impulses on said channels to corre¬ 
sponding register elements for zeroizing or 
55 setting-up any register or registers within 
any group or groups of registers, and means 
responsive to impulses over said channels for 
selecting one or more groups of registers. 

10. In an electrical system for transmit- 
30 ting and registering items of information, 
a plurality of groups of registers, each regis¬ 
ter including a plurality of register elements, 
means associated with each register element 
and responsive to impulses for operating said 
register element, a plurality of impulse trans¬ 


mitting channels corresponding to and equal 
to the number of register elements in each 
register, means responsive to impulses on 
said channels for selecting any group of reg¬ 
isters. means resjamsive to combinations of 70 
potentials on said channels for selecting any 
register within a group of registers, and 
means responsive to different combinations 
of potentials on said channels for controlling 
the restoration or setting-up operation of a "5 
selected register, said selecting and last men¬ 
tioned means cooperating to rout electrical 
variations on said channels to the impulse re¬ 
sponsive means associated with the register 
elements of the selectled register. 80 

11. In an electricail system for transmit¬ 
ting and registering items of information, a 
plurality of groups of registers, each regis¬ 
ter including a plurality of register elements, 
means associated with each register element 85 
and responsive to impulses for operating said 
register element, a plurality <>f impulse trans¬ 
mitting channels corresponding to and equal 

to the number of register elements in each 
register, means responsive to impulses on said 90 
channels for selecting any group of registers, 
means for imposing and maintaining various 
combinations of potentials on said channels, 
means responsive to combinations of said 
maintained potentials for selecting a register 95 
within a group. am means responsive to 
other combinations <:f said maintained po¬ 
tentials for causing restoration to zero of the 
selected register, said selecting and last men¬ 
tioned means cooperating to rout electrical 100 
variations on said channels to the impulse 
responsive means associated with the regis¬ 
ter elements of the selected register. 

12. In an electricaj system for transmit¬ 
ting and registering items of information, a 105 
plurality of groups of registers, each register 
including a plurality of register elements, 
means associated with each register element 
and responsive to impulses for operating said 
register element, a plurality of impulse 110 
transmitting channels corresponding to and 
equal to the number of register elements in 
each register, means responsive to impulses 

on said channels for selecting any group of 
registers, means for imposing and maintain- 115 
ing various combinations of potentials on said 
channels, means responsive to combinations 
of said maintained potentials for selecting a 
register within a group, and means respon¬ 
sive to other combinations of said maintained 120 
potentials for causing a setting-up operation 
of the selected register , said selecting and last 
mentioned means cooperating to rout electri¬ 
cal variations on said channels to the impulse 
responsive means associated with the register 12j 
elements of the selected register. 

13. In an electrical system for transmit¬ 
ting and registering items of information, a 
plurality of groups of registers, each register 
including a plurality of register elements, 130 
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moans associated with each register element 
and responsive to impulses for operating said 
register element, a plurality of impulse trans¬ 
mitting channels corresponding to and equal 
5 to the number of register elements in each reg¬ 
ister. means responsive to impulses on said 
channels for selecting any group of registers, 
means for imposing and maintaining various 
combinations of potentials on said channels, 
io means responsive to a certain combination of 
potentials for selecting a register within a 
group for restoration to normal, and means 
responsive to another combination of poten¬ 
tials for selecting the same register for a set- 
15 ting-up operation, said selecting means co¬ 
operating to rout electrical variations on said 
channel to the impulse responsive means as¬ 
sociated with the register elements of the se¬ 
lected register. 

20 14. In an electrical system for transmit¬ 

ting and registering items of information, 
the combination of a plurality of groups of 
registers, means for selecting any one of the 
groups of registers, and means responsive to 
25 certain electrical variations for selectively 
controlling the restoration of any register 
within a selected group of registers and re- 
sponsive to other electrical variations for con¬ 
trolling a setting-up operation of said select- 
30 ed register. 

15. In an electrical system for transmit¬ 
ting and registering items of information, the 
combination of a plurality of groups of reg¬ 
isters. means for selecting any one of the 

35 groups of registers and means responsive to 
certain electrical variations for selectively 
controlling the restoration of any register 
within a selected group of registers and re- 
sponsive to other electrical variations for se- 
40 looting said register and controlling a set¬ 
ting-up operation of said register. 

16. In an electrical system for transmit¬ 
ting and registering items of information, 
the combination of a plurality 1 of groups of 

45 registers, means for selecting any one of the 
groups of registers and means responsive to 
a plurality of combinations of potentials for 
selecting a register within the selected group 
of registers and operable linden one combina- 
50 tion of potentials to cause a restoration of the 
selected register and under another combi¬ 
nation of potentials to cause a setting-up op¬ 
eration of the selected register. 

17. In an electrical system for transmitting 
55 and registering items of information, the 

combination of a plurality of groups of reg¬ 
isters, means for selecting any one of the 
groups of registers, and means responsive to 
combinations of electrical variations for es- 
60 tablishing electrical restoration or setting-up 
paths to one or more of the registers within 
the selected group. 

18. In an electrical system for transmit¬ 
ting and registering items of information, the 

65 combination of a plurality of groups of reg¬ 


isters, means for selecting any one of the 
groups of registers, a plurality of electrical 
channels, means for imposing combinations 
of positive and negative potentials on said 
channels, means responsive to potentials on 70 
said channels for establishing actuation paths 
to any one of the registers of the selected 
group of registers, anil means responsive to 
the character of potential on one of said chan¬ 
nels for concurrently establishing actuation 73 
paths to another register in said selected 
group of registers. 

10. In an electrical system for transmitting 
and registering items of information, the 
combination of a plurality of groups of reg- 80 
isters, means for selecting any one of the 
groups of registers, a plurality of electrical 
channels, means for imposing combinations 
of positive and negative potentials on said 
channels, means responsive to potentials on 85 
said channels for establishing actuation paths 
to one of the registers within the selected 
group of registers and simultaneously pre¬ 
paring a circuit to control the establishing of 
actuation paths to another of the registers 00 
in the selected group of registers, and means 
responsive to other combinations establish- 
ingsaid first mentioned paths, for completing 
said prepared circuit. 

20. In an electrical system for transmit- 95 
ting and registering items of information, 
the combination of a plurality of groups of 
registers, means for selecting any one of the 
groups of registers, a plurality of electrical 
channels, means responsive to certain coin- 100 
binations of potentials on said channels for 
selecting a register within the selected group 

of registers, and means responsive to one of 
the combinations of potentials selecting said 
register for selecting another register within 105 
the selected group of registers. 

21. In an electrical system for transmit¬ 
ting and registering items of information, the 
combination of a plurality of groups of reg¬ 
isters, means for selecting any one of the 110 
groups of registers, a plurality of electrical 
channels, means responsive to certain com¬ 
binations of electrical variations for selecting 

a register within the selected group of regis¬ 
ters. and means responsive to one of the com- 115 
binations of electrical variations for effecting 
the selection of another register within the 
selected group of registers. 

22. In an electrical system for transmit¬ 
ting and registering items of information. 120 
the combination of a plurality of groups of 
registers, each register including a plurality 

of register elements, means associated with 
each register element and responsive to im¬ 
pulses for operating said register element. 123 
means for selecting any one of the groups of 
registers, electrical channels corresponding 
to and equal in number to the register ele¬ 
ments of each register, means for imposing 
various combinations of potentials on said 130 
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channels, means responsive to one of a plu¬ 
rality of combinations of potentials adapted 
to select a register within the selected group 
of registers to control its restoration, to an- 
5 other combination to control its setting-up 
operation, to another combination to simul¬ 
taneously select another register within the 
group and control its restoration, and to an¬ 
other combination to control a setting-up op- 
10 eration of said other register, said selecting 
means cooperating to rout electrical varia¬ 
tions on said channels to the impulse respon¬ 
sive means associated with the register ele¬ 
ments of the selected register. 

15 23. In an electrical system for transmitting 

and registering items of information, the 
combination of a plurality of groups of reg¬ 
isters, each register including a plurality of 
register elements, means associated with each 
20 register element and responsive to impulses 
for operating said register element, means for 
selecting any one of the groups of registers, 
electrical channels corresponding to and 
equal in number to the register elements of 
25 each register, means for imposing various 
combinations of potentials on said channels, 
means responsive to various combinations of 
potentials for selecting a register within a 
selected group of registers singly or in com- 
30 bination with another register for simultane¬ 
ous restoration or setting-up operations, said 
selecting means cooperating to rout electri¬ 
cal variations on said channels to the impulse 
responsive means associated with the regis- 
35 ter elements of the selected register or regis¬ 
ters. 

24. The combination of a plurality of 
groups of registers, multicontact relays for 
selecting groups of registers by preparing ac- 

40 tuation paths to the registers, a selection 
mechanism for selectively closing a plurality 
of circuits for selectively operating said 
multicontaqt relays, and means controlled 
by one of said circuits for closing a plurality 
45 of circuits operating a plurality of multi¬ 
contact relays for preparing actuation paths 
to a plurality of groups of registers. 

25. The combination of a plurality of 
groups of registers, muticontact relays for 

50 selecting groups of registers by establishing 
actuation paths to the registers, a selection 
mechanism for selectively closing a plurality 
of circuits for selectively operating said 
multicontact relays, means controlled by one 
65 of said circuits for closing a plurality of cir¬ 
cuits operating a plurality of multicontact re¬ 
lays, and means operated by said last men¬ 
tioned means for causing an operation of all 
the registers within the group or groups of 
60 register selected. 

26. A receiving mechanism comprising a 
plurality of groups of electromagnetically 
operatea indicators, two circuit paths to the 
electromagnetic means of each indicator for 

65 operating the indicators forwardly, means 


whereby one of said circuit paths is adapted 
to be opened by the indicator as it moves for¬ 
wardly into home position^ pairs of bus lines 
corresponding to said circuit paths, multi¬ 
contact relays adapted to connect the circuit 
paths of any group of indicators to said bus 
lines, and complementary selector means re¬ 
sponsive to impulses received for selectively 
operating said multicontact relays and for 
causing subsequently received impulses to 
control the operation of the selected indica¬ 
tors over said main bus lirjes and said circuit 
paths, and means for releasing said comple¬ 
mentary selectors and said multicontact re¬ 
lays at the completion of t ie actuation of the 
indicators as they are moved into the new set 
up position. 

27. In a receiving mechanism, the com¬ 
bination of a plurality of groups of electro¬ 
magnetically operated indicators, pairs of 
circuit connections to the electromagnetic 
means of each indicator fojr operating the in¬ 
dicator forwardly to home position and for 
operating the indicator forwardly to the new 
set up position, each of said groups of indi¬ 
cators including a plurali ty of indicator as¬ 
semblies, bus lines corresponding to said as¬ 
semblies and to said circuit connections, mul¬ 
ticontact relays for connec ting said bus lines 
to the pairs of circuit connections to all of 
the electromagnetic means of any desired 
group of indicators, a plurality of main lines 
over which impulses are t ransmitted for op¬ 
erating the indicators, relay means respon¬ 
sive to impulses received for selectively con¬ 
necting said main lines tcj said bus lines for 
selectively controlling the operation of any 
indicator assembly, means responsive to elec¬ 
trical variations received for selectively ener¬ 
gizing said multicontact relays, means for 
maintaining said multicontact relays and 
said relay means energized during the opera¬ 
tion of the selected assembly of indicators, 
and means operable as the selected indicators 
are moved into the new ^et up position for 
releasing said multicontact relays, said relay 
means and said selectors. 

28. A receiving mechanism comprising a 
plurality of groups of electromagnetically 
operated indicators, each .group including a 
pluraHty of assembled indicators, two circuit 
paths for the electromagnetic means of each 
indicator for respectively’ energizing said 
electromagnetic means to "restore the indica¬ 
tor to normal and to reset pe same, electrical 
connections extending frbm a distant point 
to said receiving mechanism, selecting mech¬ 
anism controlled by electrical variations on 
said connections for responsively connecting 
one of the circuit paths for the electromag¬ 
netic means of any assembly in any group to 
said connections, and means for "thereafter 
disconnecting said circuit paths and for con¬ 
necting the other of said circuit paths for 
said assembly to said connections. 
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29. The combination of a plurality of 
groups of electromagnetically operated indi¬ 
cators, each group including a plurality of 
assembled indicators, a pair of circuit paths 

5 for the electromagnetic means of each indi¬ 
cator for respectively energizing said elec¬ 
tromagnetic means to restore the indicator to 
normal and to reset the same, and means re¬ 
sponsive to electrical variations received for 
10 controlling electrical variations on either of 
the paths for any assembly within any group 
under control of electrical variations subse¬ 
quently received. 

30. tn a receiving station, the combination 
15 of a plurality of groups of electromagnetical- 

ly operated indicators, electrical connections 
extending from a distant point to sa ; d receiv¬ 
ing station, and means responsive to electrical 
variations received over said connections for 
20 causing subsequent e’ectrical variations re¬ 
ceived over said connections to control the op¬ 
eration of any assembly of indicators within 
any group of indicators, said means compris¬ 
ing relays energized and maintained ener- 
25 gized by circuits ma : ntained over said con¬ 
nections whereby said means may be normal¬ 
ized upon removal of current from said con¬ 
nections. 

31. An automatic indicating board for ex- 
30 hibiting and posting the fluctuating quota¬ 
tions of exchange, stocks or other items, com¬ 
prising a great plural'tv of digit indicators 
for posting the “open”, “high”, “low” or 
“last” quotations of each item, a plurality of 

35 groups of operating busses common to the 
various “open”, “high”, “low” and “last” in¬ 
dicators respect’vely, selecting means for pre¬ 
paring for actuation the indicators of any de¬ 
sired item, and selecting means for preparing 
40 for operation either the “open”, “high”, 
“low” or “last” busses or combinations there- 
of. 

32. In an electrical system for transmitting 
and registering items of information, the 

4o combination of a plurality of groups of reg¬ 
isters, means responsive to electrical varia¬ 
tions received for selecting any one of the 
groups of registers, and means also respon¬ 
sive to certain electrical variations received 
50 for establishing register operating circuits to 
one of the registers within the selected group 
and responsive to other electrical variations 
received for establishing register operating 
circuits simultaneously to a plurality of reg- 
isters within the selected group. 

In testimony whereof 1 have signed my 
name to this specification. 

MERTON L. HASELTON. 
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MERTON I*. HASELTON, OF BYE, NEW YOKE, AND PAGE S. HASELTON, OF MONTCLAIR, 
NEW JERSEY, ASSIGNORS, BY MESNE ASSIGNMENTS, TO THE TELEREGISTER COR¬ 
PORATION, OF NEW YORK, N. Y., A CORPORATION OF DELAWARE 

ELECTRICAL INDICATING SYSTEM 

Application filed February 23, 1928, Serial No. 256,160. Renewed May 7, 1932. 

This invention relates to electrical signal- over a pair of line wires for the control of 
ing and indicating means, and more particu- the receiving system of Fij*. 2. 
larly to signaling apparatus and methods ac- Fig. 4 is a detail view of certain circuit 
cording to which information concerning a connections for the system if Fig. 2. 

5 large number, of different items may be made Fig, 5 comprises a wiring diagram of an 55 
available at a plurality of receiving stations, alternative form of indicator arrangement ap- 
all controlled over a relatively small number plicable to parts of the system of Fig. 1. 
of line wires from a central point or points. Fig. 6 is a horizontal sectional view through 
While not limited thereto, the invention is an indicating device such as may be used 
10 part'cularly adaptable to the transmission with the circuit arrangement of Fig. 5. so 


and posting of varving quotations or prices ^ I s ? froid- v^ew of 2 small portion of 

of a multitude of items such as stocks, bonds a broker s board, made up of indicators as 

of Fig. 6. 1 


or commodities. 


The transmission of the quotations mav be * ‘S' ® comprises a transverse sectional new 
>5 controlled from central points, such as stock ‘V s mdlcator on ,;he lme ®-« of 


— uvili.ruiieu IIUIII pumia, 5uv.11 aa ^j 

exchanges, and arrangements are provided ft* ’ a , , . - ,. 

whereby a larpe number of brokers mav be *'*• 9 , c °'"P r ‘f s F a de ‘ ad ™ w °* a P™* 1 ™ 
simultaneously provided with quotation serv- a , the section ^ gd lookin towar 3 
ice for as many of the stocks or other items as ^ rio-ht ' 6 

20 are desired or of particular interest at each fhiem«vlvw>n. 


are aesirea or or particular interest at eacn The apparatus of this invention may be op- 
°^ c . e . or other establishment having era t e( j f or example in conjunction with quo- 
su it able receiving apparatus. tatidn boards or the like apparatus, such as 

The objects of our invention include the „nniL„*;on Jr 


rT >, J m m m • m 1 J jl v\/M4 V* »>i»V **“V U k/k#Ui UVUiJt iJUVAi UO 

The objects of our invention include the shown in the pe nding application of Robert 
provision of apparatus of the above it'd'- L. Daine and Rene Uuye, Ser. No. 246.474, 75 
cated class which will be applicable with a filed January 13, 1928. Also if desired, the 
wide decree of flexibility to various operat- flexibility of the service rendered by the sp¬ 
in*: conditions and which will be rapid, accu- par atus of this invention may be greatly en- 


rate and dependable in operation. hanced by utilizing the invention covered by 

30 Further and more specific objects, fea- patent to Robert L. Daijne, No. 1,658,516, go 
tures and advantages wid more clearly appear issued February 7, 1928, entitled “Methods 
from the following description taken in con- anc j apparatus for indicating quotations or 
nection with the accompanying drawings and other items”. Also, certain elemental cir- 
claims. . . ... cuits, arrangements and devices embodied in 

35 The invention consists in the novel signal- the apparatus hereinafter described may be 85 
ing methods, features, circuit arrangements constructed as disclosed in the patent to 
and combinations of circuits and parts as Francois Favarger, 1,787,620 issued Jan. 6, 
hereinafter described, but by way of exam- 1931 and j n the patent to Fijischknecht et al., 
pie only, as being illustrative of certain pre- 1.852,994 issued April 5, 1982. 

40 ferred embodiments of the invention. Certain phases of this invention are appli- 90 

In the drawings, Fig. 1 comprises a sche- cable to the apparatus and si gnaling methods 
matic diagram showing in part the circuit ar- .disclosed in the copending applications of 
rangements of one embodiment of the inven- Merton L. Haselton, Ser. No. 244,873, filed 
tion. It will be noted that this figure extends • January 6, 1928, and Ser. No. 248,069, filed 
45 over three sheets. . January 20, 1928, and also certain phases of 95 

Fig. 2 is a diagrammatic illustration of a the inventions of said Hasejlton applications 
complete receiving equipment as embodying are applicable to the signaling apparatus dis- 
the invention. closed herein. 1 

Fig. 3 is a diagram showing groups of Where the information tb be posted com- 
50 current variations, such as may be transmitted prises stock quotations or similar items, it is 100 
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desirable to make the information available, art. In fact, in actual practice, two op- 
generally speaking, in the same arrangement positely polarized relays might of course be 
as with the conventional types of manually used, in a well known manner, to avoid using 
attended stock boards or “blackboards” as a three-position relay. The moving parts of 
5 heretofore used. The apparatus in the par- the polarized relays here used are preferably 70 
ticular form hereinafter described is partic- made as light in weight as possible, so that 
ularlv adapted to that purpose, although ac- the relays will be quickly responsive to im- 
cording to this invention the posting of quo- pulses having a duration of 0.1 seconds and 
tations may be accomplished with much less. 

10 greater rapidity and accuracy than with Through the contact 54 and a connection 75 
stock boards which are manually attended, wire 5S, positive impulses arriving over the 
and in addition a substantial saving of labor line 50 will be relayed to the “thousands 
is made possible since the equipment for nu- selector” relay group, as indicated at the up- 
merous brokers may be operated from a cen- per part of Fig. 1. Sheet 1, and likewise, nega- 
15 tral point by a single operator or group of tive impulses will be relayed through the con- 80 
operators. tact 55 and a lead wire 59 to the “hundreds 

Each stock, bond or commodity quotation selector” relay group, as shown at the lower 
generally comprises four or a smaller number part of Fig. 1, Sheet 1. 
of digits, such as the hundreds, tens, units It will be understood that the positive and 
20 and fraction values, and for each item the negative impulses may be transmitted over 85 
brokers customers are generally desirous of the line alternately in rapid succession. That 
knowing the “open”, “high”, “low*’ and “last 7 ’ is, both a positive and a negative impulse 
quotations. Accordingly for each item a to- may be transmitted, for example, within 0.1 
tal of 16 indicator units or number dials may seconds. Such impulses preferably may be 
25 be provided, the same being arranged in four of an equal duration of, say approximately 00 
groups, that is, the “open”, i “high”, “low” 0.05 seconds, as indicated in the diagram of 
and “last” groups, each group having four Fig. 3, which will be hereinafter fully de¬ 
units. scribed. One of the advantages in transmit- 

„ , , . ..I ting positive and negative impulses alter- 

30 K ' elector circuits nately is that more time is allowed for switch- 95 

The circuits which operate to select indica- ing the impulsing circuit from one counting 
tor groups for the desired stocks or other magnet to the next counting magnet, the 
items will now be described. Referring to switching operation being performed after 
Fig. 1, Sheet 1, or to Fig. 2, control impulses the termination of the impulse energizing the 
33 may be transmitted from a suitable trans- counting magnet which prepares the circuit mo 
mitter at the central operating station over for the corresponding switching magnet as 
two line wires as at 50 and 50'. The line 50 fully set forth hereinafter. Also, if desired, 
may be connected to the magnet winding of only impulses of one polarity and of 0.05 sec- 
a polarized relay 51. Relay 51 may be pro- onds duration, for example, may be trans- 
40 vided with an armature as at 52 having three mitted. In either event, the polarized relay mi 
positions. The armature is designed to nor- or relays serve to separate the negative from 
mallv rest at a middle or neutral position the positive impulses, and allocate them to 
when the line 50 is not energized, and when their intended selector circuits, 
the line 50 is energized, the armature is ar- The function of numerous relays in the 
45 ranged to cooperate with a permanent mag- “thousands selector” group will now be no 
net 53 so as to move into contact-making briefly explained before tracing the circuits 
position with either of a pair of contacts 54 thereof. The operation of the corresponding 
and 55. depending upon the polarity of the relays of groups designated as “hundreds”, 
line current. That is, when the line 50 is “tens”, and “units” selector relays is similar. 

60 energized with a positive potential, the arma- The “thousands” and “hundreds” selector re- 
ture may be arranged to move into circuit- lays may act conjointly and preferably sub¬ 
making position in respect to contact 54. for stantiallv simultaneously under the control 
example, whereby such contact is grounded of line wire 50 to choose one of the vertical 
through a ground connection 56 connected to wires of the terminal board schematically 
56 the armature, and when the line 50 is ener- indicated in Fig. 1, Sheet 2, and to apply a 12 o 
gized with a negative potential, the armature ground connection to such chosen wire. Sim- 
52 moves into circuit-making position in re- ilarly, the “tens” and “units” selector relays 
spect to contact 55. The circuit of the line may operate conjointly and preferably sub- 
wire 50 after passing through the magnet stantially simultaneously under the control 
60 winding of the polarized relay, may run to a of line wire 50' (see Fig. 2) to connect a 123 
ground return as indicated. chosen one of the horizontal terminal board 

It will be understood that the polarized wires or busses to a source of current such as 
relay is here indicated somewhat schemati- a battery and thence to ground, 
cally for simplicity, inasmuch as various Referring again to Fig. 1, Sheet 1, a 
05 types of such relays are well known in the “counting chain” of relays is indicated at 60, 130 
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61, 62, etc., such relays being here numbered 
(with miniature numerals 1-9 and 0). These 
relays respectively correspond to the thou¬ 
sands digit numbers of a stock or item desig- 
15 nating number. It will be understood, how¬ 
ever, that if the stocks or items are to be 
arbitrarily designated by letters or other 
characters in lieu of using the numerical 
system, a number of the relays as at 60—62. 
10 etc., would be provided equal to the number 
of designating characters used. For exam¬ 
ple, if alphabetical designations were used, 
26 of these relays would be provided corre¬ 
sponding respectively to the 26 letters of the 
,r ’ alphabet and an additional relay corre¬ 
sponding to “blank” or zero might also be 
provided for a purpose hereinafter ex¬ 
plained, but for simplicity the numerical 
system is here illustrated embodying 10 of 
20 these relays in each selector group. The first 
of these relays closes upon reception of the 
first impulse, the second relay closes upon 
reception of the second impulse, and so on 
up to as many as ten impulses. 

23 A group of relays 63, 64 and 65 perform 
certain auxiliary switching functions in con¬ 
nection with the “counting chain” relays and 
insure the operation of the “counting chain” 
relays in proper sequence. A relay 66 which 
30 is of the “slow to release” type as conven¬ 
tionally indicated, “picks up” at the first im¬ 
pulse and opens approximately 0.1 seconds 
after the last impulse of the first series of im¬ 
pulses. This opening of relay 66, after the 
n ' first series of impulses, causes certain final 
switching operations to be performed, in¬ 
cluding grounding of the chosen terminal 
board wire as above referred to, and the en¬ 
ergization of a relay 67 which transfers the 
impulsing circuit from the “counting chain” 
to an indicator operating bus 68, and where¬ 
by the succeeding series of impulses trans¬ 
mitted over the line 50 has no further effect 
upon the selector circuits. 

43 An impulsing relay at 69 is provided to 
relieve the relatively light contact 54 of the 
polarized relay from any necessity of carry¬ 
ing comparatively large currents which may 
be necessary to operate the selector or indi- 
30 cator circuits. It will be observed that the 
circuit from contact 54 is continued through 
a lead wire 58, winding of relay 69, to bat¬ 
tery 70. and thence to a ground return, 
ft may l>e here explained that after the 
53 operations of selecting the indicators for a 
particular stock or item and the desired actu¬ 
ation of such indicators have been completed, 
the selector relays may be restored to normal 
condition ready for a subsequent operation 
60 by applying to the line 50' a sustained po¬ 
tential or an impulse of a duration substan¬ 
tially longer than the impulses above re¬ 
ferred to. A relay 71 is provided to insure 
that such sustained impulses will not be 
65 transmitted to the selector relavs, and in 


addition relay 71, when energized, breaks a 
circuit through its contact 72, thus releasng 
another relay 73, which in turn causes all of 
the selector relays (except 71) to be restored 
to normal or open positions^ The release 70 
relay 71 is connected in multiple over a re¬ 
lease bus wire 74 with similar release relays 
or magnets as at 71" on the other selector 
groups (see “hundreds” selector group, and 
also Fig. 2). That is, grounding of the 75 
release bus 74 acts to energize all of the relays 
as at 71, 71", etc., so as to cause restoration 
of the entire receding system to normal. 
Still another relay 75 of the “slow to release" 
type as conventionally indicated, is provided 80 
for the purpose of applying the ground con¬ 
nection above referred to, to :he release bus 
74, whenever a prolonged potential or im¬ 
pulse is applied to the line 50. 

The operating circuits of the above de- 85 
scribed relays will now be explained in 
detail. 

We shall assume that the relays are initial¬ 
ly all de-energized. The first impulse of 
pos tive potential over the line 50 operates 80 
the polarized relay 51 to close the circuit of 
relay 69 through contact 54 as above ex¬ 
plained, causing relay 09 to “pick up”. 

Relay 69 thereupon closes its “make” con¬ 
tact at 77, which in turn closes an impulsing 85 
circuit to relays 60 and 01, as follows: 
ground at 78, contact 77. “break” contact at 
79 of relay 07, “break” contact at 80 of relay 
71 to relay 66. thence to battery and ground, 
and also through a branch circuit from a 100 
“break” contact at 81 of reli/ 65. “break" 
contact at 82 of relay 64. “break” contact at 
83 of relay 63, through the winding of relay 
60. and thence to batten- and ground at 84. 

Relav 66 : n “pick'ng up” connects a ground 105 
at 85 through a “make” contact at 86 to the 
winding of relay 75, the circu t thereof being 
completed through battery and ground at 
87. Thereupon relay 75 “picks up” and by 
“breaking” its contact at 88,!isolates the re- 110 
lease bus 74 in so far as the “thousands" 
selector relay group is concerned, but holds 
its contact at 88 in readiness to ground the 
release bus at the proper time. This opera¬ 
tion of the contact 88 causes a ground to be 115 
applied through a “make” contact at 88 to e 
circuit of relay 73. causing relay 73 to “pick 
up”. This circuit includes, the ground at 
“make” contact 88, “break” contact 72 of 
relay 71, the winding of relay 73. and thence 120 
to battery and a ground return at 73'. Relav 
73 in “picking up” in turn <ploses a “make” 
contact at 89, a “make” contact 91. and a 
“make” contact at 90. Contact 89 it will be 
observed, provides an additional ground con- 125 
nect on comprised in a “stilck circuit” for 
the relay 73. The closing ojf contact 90. it 
will be observed, closes a brahch circuit from 
the “break” contact at 77 of r^lay 69, through 
the relay 75. The closing of contact 91 130 
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places a ground on a connection wire 91' for 
preparing a holding circuit for relays 63, 64, 
65 and 67. and later for certain multi-contact 
selector relays as at 92.93.94, etc. 

5 The relay 60. upon being closed by the first 
impulse, prepares three circuits by reason of 
closing its contacts at 95,96 and 97. Through 
contact 95 the impulsing circuit to the sec¬ 
ond “counting relay ” 61 is partially complet- 
10 ed. Through contact 96 a holding circuit is 
prepared for relay 60 over a circuit from 
ground and battery at 84, winding of relay 
60, “make" 7 contact at 96, a lead wire 98, the 
winding of relay 63, a “break” contact at 101 
15 of relay 64, a “make” contact at 102 of relay 
66 , thence through lead wire 91' and “make" 
contact 91 to ground. The relay 63 remains 
un-energized as it is short-circuited by di¬ 
rect ground applied to relay 60 at contact 77. 
20 It may be here noted that when other “count¬ 
ing relays*' as 61, 62, etc., are actuated by 
subsequent impulses, similar circuits are com¬ 
pleted through connection wires as at 99 and 
100 to the relays 64 and 65 respectively. These 
2r> circuits become completed and effective upon 
opening of the contact at 77 after the com¬ 
pletion of the respective impulses over the 
line, as will be hereinafter further explained. 
Contact 97 of the relay 60 partially com- 
30 pletes a circuit to the multi-contact relay 93, 
which however is not effective until the re¬ 
lease of relay 66 after the selecting series of 
impulses is completed. i 

Upon the opening of contact 77 of the 
35 impulsing relay 69, relay 63 “picks up” over 
the circuit previously described in series with 
relay 60. Relay 63 in “picking up” closes its 
“make” contact at 83, which completes the 
impulsing circuit to relay 61 (that is, “count- 
40 ing relay” #2), such circuit being complet¬ 
ed through “make” contact at 95 of relay 60, 
the circuit running through the coil of relay 
61 to batterv and ground at 108. Concurrent- 
ly the operation of the contact 83 opens the 
45 impulsing circuit through the coil of relay 
60 (“counting relay” #1), for the reason 
that the “break” contact at 83! is opened. This 
energization of relay 63 also causes its 
“break” contact at 103 to be opened and the 
50 “make” contact to be closed, although this 
results in no effective circuit change for the 
time being. Energization of relay 63 also 
closes a circuit through a “make” contact at 
104, which prepares but does not complete a 
holding circuit for the multi-contact relay 
93, such circuit being for the time being open 
at the “break” contact at 102: 

Let t'.s assume that a to'al of two “thou¬ 
sands" selecting impulses are to be transmit- 
60 ted to choose a stock or other item designated 
by a number, the “thousands” digit of which 
is 2. The relays conditioned in the manner 
above described are now ready to receive the 
second impulse. Relay 66 is still energized 
65 by reason of the first impulse. This relay be¬ 


ing “slow to release”, it will not have 
“dropped out” before the second impulse ar¬ 
rives. 

The second impulse is conveyed from the 
line wire by way of the same impulse and 70 
rcday circuits as above described, until it ar¬ 
rives at “break” contact 82 of relay 64. From 
this point the impulse is transferred to a new 
path including the “make” contact at 83, the 
“make” contact at 95, to the coil of relay 61 75 
(#2), thence to battery and ground at 108. 
Relay 61 thereupon “picks up” its contacts 

105, 106 and 107 which correspond respec¬ 
tively to the contacts 95, 96 and 97 above re¬ 
ferred to in connection with relay 60. That is, 80 
contact 105 in closing, prepares impulsing 
circuit to relay 62 (#3), and contact 106 pre¬ 
pares a holding circuit for relay 61 in series 
with relay 64 through lead wire 99. Contact 
107 partially prepares a circuit to the multi- 85 
contact relay 94. Relay 94 corresponds to 
stock designating numbers, such as 2000 to 
2999. 

Now. therefore, when the “make” contact 
at 77 is opened, relay 64 “picks up” in series 90 
with relay 61 by rea.-on of the completion of 
a circuit from ground and battery at 108, 
the winding of relay 61. “make” contact at 

106, lead wire 99. the winding of relay 64, 
“break” contact at 109 of relay 65, “make” 95 
contact at 102, connection wire 91', and 
“make” contact 91 to a ground return. 
Thereupon relay 64 in “picking up” com¬ 
pletes the transfer of the impulsing circuit 

at the contact 82 to the circuit of relay 62 loo 
( it 3) by closing the “make” contact at 82. 
Meanwhile, the series holding circuit of re¬ 
lays 63 and 60 is broken at the “break” con¬ 
tact a. 101 and these relays return to normal. 
Also, contact 110, which is now closed, re- 105 
places contact 104, which now is opened, so 
that the prepared path to one of the multi- 
contact relays as at 93,94, etc., is maintained. 

The “counting chain” is now in condition 
for receiving the third impulse in the event lio 
that it is desired to choose a stock designating 
number having “3” as the “thousands” digit. 
However, assuming that the desired “thou¬ 
sands” digit is “2”, as stated in the above 
suggested example, the relays are now ready 115 
for a comparatively prolonged cessation of 
the impulses. If no further impulses are sent 
within a predetermined time, say approxi¬ 
mately 0.1 seconds after the end of the second 
impulse, then relay 66 may be so designed as 120 
to “drop out.” This opens the holding circuit 
of relay 75 at contact 86, but relay 75 does 
not at this time “drop out”, inasmuch as the 
holding circuit is still available through the 
“break” contact at 77 and the “make” contact 125 
90 of relay 73. This supplemental holding 
circuit which may be termed a “reverse im¬ 
pulsing circuit” runs from ground and bat¬ 
tery at 87, through the coil of relay 75, 
“make” contact at 90, “break” contact at 77, 130 
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to a ground return at 78. This circuit there¬ 
fore provides a prepared means of releasing 
relay 75 whenever the “break” contact 77 
is opened for a period of more than say ap- 
5 proximately 0.1 seconds, relay 75 being 
“slow to ie!ease“ and constructed to open 
after such a period. It will l>e recalled that 
the release of relay 75 functions to apply a 
ground connection to the selector release 
10 bus 74. 

Furthermore, relay 66 in “dropping out”, 
transfers its contact 102‘from the “make” to 
the “break" position. This in turn com¬ 
pletes a circuit through the chosen one of the 
15 multi-contact relays 93. 94, etc., (in this in¬ 
stance relay 94), and also actuates relay 67 
simultaneously as the final selector switch¬ 
ing operation. 

As above indicated, the relay G7 upon being 
20 energized, transfers its contact 79 from the 
“break” to the “make” position, which accom¬ 
plishes the function of transferring the im¬ 
pulsing circuit from the selector relay chain 
to the indicator operating bus 68, so that 
23 subsequent impulses serve to actuate indica¬ 
tor apparatus hereinafter described. The 
circuit of relay 67 runs from grounded con¬ 
tact 91, connection wire 91', “break” contact 
a'. 102 of relay GG, “make” contact at 110 of 
30 relay 64, a lead wire 111 to the winding of 
relay 67 to battery and ground as at 112. As 
above stated, relay 94 is now also “picked up” 
and its function is to connect all of a group 
of connection wires as at 113 (numbered with 
33 miniature numbers as 20 to 29) to the “hun¬ 
dreds” selector through lead wires as at 114. 
The circuit of relay 94 runs from grounded 
contact 91, lead wire 91', through the “bieak” 
contact at 102 of relay 66. through “make” 
contact 110 of relay 64. lead wire 111, “make” 
contact 107 of relay 61, to the chosen one of 
the selector lead wires as at 115 running to the 
coil of relay 94. thence to battery and ground 
at 116. The closing of relay 94 completes the 
:3 “thousands” selector operation, thus limiting 
the choice of terminals on the terminal board 
to those designated by numbers from 2000 
to 2999. 

In explaining the arrangement of the en- 
3i) tire selecting equipment, reference may now 
be had to Fig. 2. It will be observed that the 
line wires 50 and 50' are shown terminating 
at polarized line relays 51 and 51': the relay 
51 being in turn connected to the “thousands” 
73 and “hundreds” selectors respectively by the 
lead wires 58 and 59, whereas the relay 51' is 
connected to the “tens” and “units” selectors 
respectively by lead wires 58' and 59'. 

Except as hereinafter noted, the “hundreds” 
c} selector relay circuits may be substantially 
duplicates of the “thousands” selector relay 
e : reuits above described, and the operation of 
the “hundreds” selector culminates in the 
choosing of one of the lead wires 114. A 
ts multi-contact lead wire or cable running from 


the selectors to the terminal board is indi¬ 
cated at 117. A corresponding multi-conduc¬ 
tor lead wire or cable from the “tens” selector 
is indicated at 118. i 

The “tens” selector connections may be the 70 
same as those of the “thousands” selector 
above described. The “units” selector con¬ 
nections may likewise be the same except that 
the relay corresponding to relay 66 above de¬ 
scribed is arranged to connect a lead wire cor- 75 
responding to 111 directly to the battery and 
ground instead of merely to ground. That is, 
as above pointed out, the function of the 
“thousands” and “hundreds” selectors is to 
place a ground connec tion on the chosen ver- 80 
t’cal wire or bus of the (terminal board, where¬ 
as the function of the “tens” and “units” se¬ 
lectors is to place a battery and return ground 
connection on the chosen horizontal wire or 
bus of the terminal board. This variation of 85 
the circuits is indicated by the supplemental 
diagram of Fig. 4 in which “units” selector 
parts corresponding to similar “thousands” 
selector parts are numbered to the extent nec¬ 
essary for clearness with like numerals ac- 90 
eompanied by prime marks. It will be ob¬ 
served that the variations comprise dividing 
of the functions of contact 102 between a pair 
of contacts as at 102' and 119 and also the ad- 
d’tion of a contact lgO to relay 73' with an 95 
aceompanving batteri* and ground connec¬ 
tion at 121. Contact^ 120 and 119 are then 
connected bv an independent lead wire 122. 
Relay 67' is connectei directly to a ground 
123 in lieu of being connected to a battery 100 
and ground as in the “thousands” selector. 
Therefore, in the “units” selector the circuit 
of the chosen selector lead 114' will start at 
the ground and battery 121 and include con¬ 
tact 120. load wire 122, “break” contact 119 105 
of relav 06' and continuing through the vari¬ 
ous relay contacts olf the “counting chain” 
in the same manner ai the corresponding cir¬ 
cuit of the “thousands” selector continues 
from contact 102 as apove described. It will 110 
be observed that the'relay 67' may now be 
energized from the battery connection 121, 
which accounts for the substitution of the 
ground 123 for the battery and ground 112 
above referred to. I 115 

It will be underst<()od that the “counting 
chain” of relays may be operated in groups 
of three, such groups successively operating 
in conjunction with the three control relays 
as at 63, 64 and 65 in a manner well known 120 
in the communication arts, except for the fea¬ 
tures above explained, and accordingly such 
operation need not bj here explained in fur¬ 
ther detail. 

As above stated i i connection with the 125 
“thousands” selector, one of the final opera¬ 
tions of each group of selector relays is to 
effectively transfer the line impulses from 
the selector circuits to indicator operating 
busses as at 68. To avoid confusion, the 130 
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busses 68 for the several selectors are desig¬ 
nated respectively as Bl, B2, B3 and B4. 
These busses run to selecting means for choos¬ 
ing as between the “open”, “high”, “low” 
5 and “last” indicators, which means will now 
be described. 

“Open", “high”, “low” and “last” selection 

A group of relay circuits is illustrated in 
10 Fig. 1 , Sheet 2 . controlled over the busses 
Bl, B 2 . B3 and B4 for applying the indicator 
operat : ng impulses from such busses to 
“open”, “high”, “low” or “last” busses run¬ 
ning to the groups of indicators. The four 
15 busses Bl, B2, B3 and B4 aic each provided 
with four branches under the control respec¬ 
tively of relays as at 123. 124. 125 and 126, 
which relays are norma’lv open, but are ar¬ 
ranged to he closed to connect the busses from 
£0 the selectors to the “open”, “high”, “low” or 
“last” indicator bus groups or lead wires as 
indicated respectively at 127. 128. 129 and 
130. The four busses Bl, B 2 . B3 and B4 are 
also carried through the contacts)of a nor- 
£5 mally closed relay 131 respectively to the 
magnet wind'ngs of four relavs 135.132, 134 
and 133 of the “slow to release” type. 

Assuming that a negative impulse is trans¬ 
mitted over the ’ine 50 (see Fig. 3. for “last” 
SO bus selectin'). such impulse as previously 
explained will be effectively eonveved to bus 
B2 and thence to relay 132. Relav 132 there¬ 
upon “picks up” and a “make” contact is 
thereby grounded at 136. thus causing the 
33 closing of a c : rcuit from the grounded con¬ 
tact 136 to a “break” con + act 137 of a slow 
release relay 141, thence through the wind¬ 
ing of a relay 142 to battery and ground at 
142'. Relay 142 thereupon “picks up” and 
40 bv closing a “make” contact at 146, locks it- 
se’f in energized condition over the release 
relay contact 137. the holding circuit run¬ 
ning from ground to contact 146, through 
contact 137. winding of relay 142. to battery 
15 and ground return at 142'. Relay 142 also 
closes contacts at 150 and 151. The closing 
of contact 151 causes the relay 126 to be ener¬ 
gized. wh ; ch in turn operatively connects 
the busses Bl, B 2 , B3 and B4 to the “last” 
co indicator bus wires 130. Simultaneously, re- 
lav 131 “picks up” by reason of the closing 
of a circuit from ground through coptact 150, 
winding of relay 131 to battery, and a ground 
return at 131'. The actuation of relay 131 
t3 disconnects the relays 133, 134 and 135 from 
their corresponding busses Bl. B3j and B4, 
but nevertheless relay 132 will remain con¬ 
nected to its bus B2 by way of a connect : on 
wire 152 and the corresponding contact on 
relay 126, as is obvious from the drawing. 
Therefore, the first negative indicator con¬ 
trolling impulse over the line 50 has chosen 
the “last” indicator bus wires 130. In a sim¬ 
ilar manner, either the “open”. “Irgh” or 
65 “low” bus wires 127, 128 or 129 could be 


chosen by transmitting respectively either a 
positive impulse over the line 50, a positive 
impulse over the line 50' or a negative im¬ 
pulse over the line 50'. The manner in which 
the various above described groups of relays 70 
and contacts cooperate will be apparent from 
the drawing when taken in connection with 
the above description of the operation of the 
relays and contacts for choosing the “last” 
bus wires. 75 

T ran amission of impulses for “restoration” 
of ind : cators. —According to one phase of this 
invention, indicators such as described in the 
above mentioned Haselton applications may 
be utilized and arrangements may be pro- 80 
vided for restoring such indicators to a nor¬ 
mal position each time just prior to the set¬ 
ting up of a new quotation by such indi¬ 
cators. 

By the use of positive and -negative im- 85 
pulses on the lines 50 and 51, four effective 
impulse channels are provided which not 
only offer a convenient means for controlling 
the four selector groups, but also provide four 
effective channels over which the four digit 90 
indicating units for one quotation may be 
substantially simultaneously but independ¬ 
ently controlled. That is, groups of positive 
impulses transmitted over the line 50 may be 
utilized to control the “hundreds” digit indi- 93 
cators. Groups of negative impulses trans¬ 
mitted over tne line 50 may be utilized for 
the control of the “tens” digit indicators, and 
similarly, groups of positive and negative im¬ 
pulses transmitted over the line 50' mav be 1C0 
utilized to control the “units” and “frac¬ 
tion” digit indicators for the desired chosen 
quotation. For restoring the particular digit 
indicators which have been chosen and se¬ 
lected, to a normal position prior to reactua- 103 
tion, groups of ten or more impulses each 
may be sent over all four of these “impulse 
channels” as indicated in Fig. 3, such groups 
of impulses being transmitted, say at 0.1 sec- 
onus after the single impulse transmitted for 110 
choosing between the “open”, “high”, “low” 
and “last” bus wires. The interval of 0.1 
seconds will be ample to permit the above de¬ 
scribed relays such as 126,131, 132,142, etc., 
to operate. Meantime, however, during this 115 
0.1 seconds interval, an additional impulse 
as shown in Fig. 3 may be transmitted for 
insuring against the premature release of re¬ 
lays 132,133,134 and 135, whichever one has 
been actuated. Accordingly, in the example 120 
hereinabove specifically described, the relay 
132 will remain energized throughout the 
transmission of restoration impulses over the 
four “impulse channels” and ten or more 
impulses will be carried over each of the 123 
“last” bus wires 130. But approximately 0.1 
seconds after the reception of the “last” 
restoration impulse, relay 132 will be per¬ 
mitted to “drop out”, thus disconnecting the 
ground connection at contact 136 and causing 133 
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a circuit to be established from ground 
through contact 146 of relay 142, (its holding 
circuit through contact 137 of relay 141 being 
closed), through the “break 7 ’ contact at 136 
5 and a connection wire 153 through the wind¬ 
ing of a relay 154, thence to battery and 
ground at 154'. This causes relay 154 to be 
energized, opening its contact at 155, which 
contact is in the circuit of relay 132 and con- 
io sequentlv prevents relay 132 from being 
again energized during the transmission of 
indicator actuating impulses as hereinafter 
explained. 

Transmission of imjnilscs for “ actuation ” 
13 of indicators. —Impulse groups similar to the 
“restoration” impulse groups, but of prede¬ 
termined numbers corresponding to the digit 
numbers of a new quotation may now he 
transmitted over the four “impulse channels”. 
-0 The energization of relay 154 in the manner 
above explained, in addition to opening the 
contact '155. also closed a contact at 156, plac¬ 
ing an “indicator starting bus” wire 157 in 
parallel with a “normal actuation bus” wire 
- 5 158. The “actuation” impulses now arriving 
over the busses Bl. B2, B3 and B4 will there¬ 
fore be carried over the bus wires as at 130 
to the indicators which have previously been 
restored to a normal setting, return paths for 
such impulses being provided in a manner 
hereinafter explained by the “actuation” and 
“release” busses 157 and 158. 

After the desired predetermined numbers 
of “actuation” impulse groups have been 
? - 3 transmitted to move the four indicator units 
to the new positions to exhibit the desired new 
quotation, the “release” bus 74 will be en¬ 
ergized in a manner hereinafter described, 
thus causing relay 141 to “pick up” for open- 
ing the circuits through the contacts 137.138, 
139 and 140 which will “drop out” relays such 
as 142 and 154. which in turn will cause relays 
such as 126 and also relay 131 to “drop out”, 
thus restoring all relays to normal position 
‘‘■ 3 ready for the next operation. 

Selecting ‘■'last" indicators concurrently 
•xrith either “ high ” or ‘‘doin' 1 indicators. —It 
will be observed that the “high” and “low” 
relays 134 and 133 are associated through 
* D busses B3 and B4 with line wire 50', while the 
“last” relay 132 is associated through bus B2 
with line 50. Therefore, relay 134 or relay 
133 respectively may be operated simultane¬ 
ously with relay 132 bv sending either nega- 
: ~ J tivc or positive preliminary impulses over 
line 50' concurrently with the negative im¬ 
pulse transmitted over line 50. That is, 
while the “last” relay circuits are controlled 
over one of the line wires, either the “high” 
c '■> or the “low” relay circuits as desired may be 
simultaneously controlled over the other line 
wire, thus permitting the digit indicators for 
either the “high” or the “low” quotation to 
be operated conjointly with the “last” in in- 
C5 stances where the price change is such as to 


require a resetting of the “high” or “low” in¬ 
dicators. In other words, referring to Fig. 

3, if it were desired 1:0 operate the “high” 
indicators concurrently with the “last" indi¬ 
cators, then a positive impulse would be 70 
transmitted over the line 50' and concur¬ 
rently with the individual negative impulse 
as above explained, and on the other hand, if 
it were desired to operate the “low” indica¬ 
tors concurrently with the last, then a single 75 
negative impulse would be similarly trans¬ 
mitted over the line 50'. 

Terminal hoard arrangement 

If desired, substantially the same terminal so 
board arrangement may be used as disclosed 
in the above mentioned Haselton application 
Ser. Xo. 244.873. In Fig. I, Sheet 2, the 
terminal board is indicated generally at 159 
and may include a plurality of vertical wires 85 
or busses as at 1(50 and a plurality of horizon¬ 
tal wires or busses as at 16l. At each inter¬ 
section of the wires 1(50 and 161 a plug jack 
or terminal such as at 162 may be provided to 
cooperate with interchangeable plugs as at 80 
163. according to the! invention covered by 
the above mentioned I)aine patent. The 
plugs 163 may be connected through selector 
circuit lead wires as at 1(54 respectively to 
multicontact relays as at 165. one of which 85 
may be provided for each of the various 
groups of indicators corresponding respec¬ 
tively to the various stocks or other items. 

It will be understood that the relays 165 serve 
to connect the digit indicating units for the too 
chosen stock or item to the operating bus 
wires as at 127.128.129. 130, 157 and 158 in a 
manner similar to thi operation of the cor¬ 
responding multicontact relays disclosed in 
the Haselton application 244,873. Also if 1° 5 
desired, the relays 165 may be utilized to con¬ 
nect indicating lamps as at 166 in circuit with 
a battery and ground at 167 through a lamp 
bus at 168. The lamp circuits may be con¬ 
tinued respectively through the correspond- no 
ing multicontact relay 165, through the con¬ 
nection wire as at 169 and thence to a ground 
return at 170, if desired, by way of a suitable 
audible signal device as at 17i. The device 
171 may for example tjake the form of a single 115 
stroke bell to give 1 . signal whenever any 
stock quotation is being changed, such signal 
being accompanied by the lighting of a lamp 
166 at the particular group of indicators 
which is being operated. 120 

The circuits through the windings of the 
multi-contact relays are as follows: Starting 
at the battery and ground at 121 in Fig. 4, a 
typical selector circui l continues through con¬ 
nection wire 122 to the chosen one of the 125 
“units” selector wires 114', (see Fig. 2), 
thence through the particular multicontact 
relay chosen by the ‘ tens” selector to one of 
the wires of cable 118, thence through the 
corresponding jack and plug of the terminal lao 


board and one of the wires at 164, through 
the coil of the corresponding relay 1C5 (pro¬ 
viding indicators are connected for the par¬ 
ticular stock chosen), back through one of 
5 the wires 164. through the corresponding plug 
and jack to that one of the vertical terminal 
board wires 1G0 which has been chosen and 
grounded by the “thousands” and “hundreds” 
selectors in the manner above described. Of 
10 course, if at a particular receiving station the 
proprietor does not desire to post certain 
items, he need not insert one of the inter¬ 
changeable indicator plug connections in the 
jacks corresponding to such undesired item or 
15 items, and in that event only the selecting 
operations will be performed at the receiving 
station. 

7'he 16 indicator units provided for each 
stock or item may be operated by electromag- 
20 nets as at 172. In that event, one terminal 
of each of the magnet windings 172 maybe 
connected to the operating bussels through 
the multicontact relay 1G5 as shown. The 
otlnr terminals of the magnet windings may 
25 be connected to the mid point of a double 
throw switch as at 173, the movements of 
such switch being mechanically controlled 
(in a manner similar to that shown in the 
above mentioned patent to Frischknecht 
30 et al.) by the indicator movements. The 
switches 173 are arranged to normally make 
contact with the right hand switch contacts 
as shown in Fig. 1. thereby connecting the 
electromagnets 172 normally with the “actu- 
35 ating" bus 158 by way of the multicontact re¬ 
lays 165, but when the indicator is in a nor¬ 
mal position, such for example as to indicate 
a “blank”, the switches 173 are then moved 
to the left and in making contact with the left 
40 hand contacts, the electromagnets 172 are 
operatively connected to the “indicator start¬ 
ing bus” 157 by way of the multicontact re¬ 
lays 1G5. The indicators may be constructed 
to have 11 exhibiting positions correspond- 
45 ing respectively to the characters 0,1 to 9, and 
a “blank” arranged in the order named. 
Thus, when “actuating” bus 158 is Connected 
to the battery at 154', and a series of ten or 
more “restoration” impulses are transmitted 
50 in the manner above described, the chosen in¬ 
dicators will be actuated step-by-step from 
whatever positions they previously occupied 
until they arrive at their “blank” or normal 
positions respectively, whereupon the bus 158 
55 will be disconnected by reason of the opera¬ 
tion of switches 173. However, when the 
transmission of “actuation” impulses is ini¬ 
tiated. the relays such as at 154, etc.J will have 
operated their contacts 156 so as to connect 
CO the busses 157 and 158 in parallel, thus per¬ 
mitting “actuation” impulse circuits to be 
completed through the electro-magnets 172, 
first by way of the left hand contacts of 
switches 173 and then by way of the right 
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spectively, to the battery and ground at 154'. 
The indicators which have been chosen and 
“restored” may thus be advanced from the 
normal or “blank” positions to new positions, 
depending upon the number of impulses 70 
transmitted. 

In disconnecting the indicators after their 
operation, there will ordinarily be at least 
one impulse received at such indicators, which 
impulse is necessary to disconnect the select- 76 
ing circuits as hereinafter explained. There¬ 
fore, if no “actuation” impulses are trans¬ 
mitted after “restoration” of the indicators, 
the indicators nevertheless will be moved 
from normal or “blank” positions to exhibit 80 
zeros upon disconnection of the selectors as a 
result of the disconnection impulses. On the 
other hand, if one “actuation” impulse is 
transmitted, the indicator will thereby be 
moved to zero and upon arrival of the discon- 85 
neetion impulse, the indicator will be moved 
to Exhibit 1, which is the indication desired. 

In order to leave the indicators at normal or 
“blank” at night or other times, for example, 
when the markets are closed, the indicators 90 
may be operated as if to exhibit 9 in each 
case and then upon disconnection of the se¬ 
lectors, they will be moved to exhibit 
“blanks”. It will be observed that the posi¬ 
tions of the zero and “blank” indications on 95 
the indicators as above described are inter¬ 
changed as compared with the indicators dis¬ 
closed in the Haselton application Ser. No. 
244.873 and as in the above mentioned patent 
to Frischknecht et al., but in other respects 100 
like or similar indicators might be used. 

Release of selector relays 

The release of the selector relays will now 
be explained in connection with Fig. 1, Sheet 195 
1 . This operation of course takes place after 
the indicators for the chosen stock or item 
have been moved to exhibit a new quotation. 

It will be noted that after relay G6 “drops 
out” upon completion of the selection of the 110 
desired stock or item, the opening of the con¬ 
tact 86 disconnects the ground at 85 from re¬ 
lay 75. It will be recalled, however, that re¬ 
lay 75 is maintained energized by reason of a 
circuit through contact 90, a “break” contact 115 
at 77, and a ground return at 78. That is. as 
long as contact 77 is not opened for as long 
as 0.1 seconds, relay 75 remains “picked up”. 
However, if now a comparatively sustained 
positive potential for example is applied to 120 
the line 50. the relay 69 will withdraw con¬ 
tact 77 a sufficient length of time to permit 
the relay 75 to “drop out”. Thereupon con¬ 
tact 88 will be released for placing a ground 
connection on the “release” bus 74. This 125 
ground connection from contact 88 is pro¬ 
vided through the grounded contact 89 which 
is now closed, inasmuch as relay 73 is still 
energized. A circuit is thus provided 
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tery and ground 73', as well as through the 
corresponding relays at the “hundreds”, 
“tens”, and “units” selectors, and such relays 
“pick up”. Likewise, the grounded “release” 
5 bus 74 completes a similar grounded battery 
circuit through the relay 141 (see Fig. 1, 
Sheet *2), which “picks up” and releases the 
“open", “high”, “low” and “last” selector cir¬ 
cuits in the manner above described. 

10 The relays such as 71 upon being energized, 
break the contacts such as at 72, thereby re¬ 
leasing relays such as at 73, which neverthe¬ 
less “hold up” for approximately 0.1 sec¬ 
onds. Meanwhile, the relay 71 by closing its 
16 contact at 76, places an additional ground on 
the release bus 74, the circuit being from 
ground at 78, “make” contact at 77, “make” 
contact at 76, to bus 74. Also, the circuit or 
circuits to the indicator operating busses, as 
20 at Bl, are completed as follows: ground 78, 
“make” contact at 77, “make” contact at 79, 
to bus 68, thus providing the release impulse 
for stepping the indicators into their final 
positions. 

25 In the “hundreds” selector relay group 
there is a slight variation in this last indica¬ 
tor impulse operation (assuming that the sus¬ 
tained selector releasing impulse is positive 
and from line 50) in that the circuit from 
30 the bus B2 runs through the “make” contact 
as at 79", “make” contact as at 76", to the 
grounded “release” bus 74. The operation of 
the “tens” and “units” selector releasing cir¬ 
cuits may be the same as of the “hundreds” 
35 selectors circuits. 

During the releasing operation the relay 
71 also opens its contact at 80. preventing the 
release impulses from going to the selectors 
after their release. 

40 Approximately 0.1 seconds after the relay 
71 is released, the relay 73 “drops out”, thus 
opening contact 91, which releases all of the 
selector relays such as 60, 61, etc., 63, 64, 65, 
92, 93, 94, etc. as well as the multicontact re- 
45 lay 165 at the indicators. The relay 73 also 
opens its contact 89 removing its “holding” 
ground connection. Furthermore, the con¬ 
tact 90 is opened, which opens the circuit of 
relay 75. Relay 67 “drops out” when contact 
50 91 opens. At the tennination of the pro¬ 
longed release impulses over the line wire, 
the relay 69 will “drop out”, thus leaving all 
relays in normal position when the potential 
on the line is removed. 

55 It will be observed that a single sustained 
potential over one line wire may be utilized 
for the releasing operations in connection 
with all four selector groups. Therefore 
either of the lines might of course be uti- 
60 lized for this purpose and the potential might 
be of either polarity. (In Fig. 3 a positive 
potential is indicated on line 50'). 

Alternative indicator arrangement 
65 Our invention, according to one of its em¬ 


bodiments, may comprise a different type of 
indicating unit, which will be hereinafter de¬ 
scribed, in which the four digit indicating 
dials or drums may be geared together and 
actuated in unison by a single magnet or set 70 
of magnets. With this forjn of indicator, in¬ 
stead of restoring the dials |to zero or to a nor¬ 
mal position prior to the setting up of a new 
quotation, the indicator may be turned “up” 
or “down” an amount corresponding to the 75 
price or quotation change, that is, an amount 
equalling the difference between the old and 
new quotations. As hereinafter explained, 
one electro-magnet may used to move the 
dials forward for a price advance and another 80 
electro-magnet may he used to turn the dials 
backward in the event that a lower price is 
to be quoted. A unitary jndicator assembly 
is therefore provided for each of the four 
quotations, such as “open” “high”, “low” and 85 
“last”, for each item. One type of circuit ar¬ 
rangement which may be utilized to control 
such indicators is shown i|n Fig. 5. The op¬ 
eration of the circuits of Fig. 5 is very similar 
in many respects to that ojf the circuits above 90 
described and hence corresponding parts 
where possible are numbered with the same 
reference numerals accompanied by prime 
marks. 

The circuits of Fig. 5 may cooperate with 95 
indicator operating busses Bl, B2, B3, B4, 
and selector circuits 164, as in the embodi¬ 
ment above described. I<et us assume that 
it is desired to choose the “last” indicator 
for a particular stock or item. In that event 100 
a preliminary impulse arriving over bus B2 
will energize relay 132', causing contact at 
136' to be grounded. Thereupon relay 142' 
closes and retains itself closed by reason of 
the closing of a circuit th rough contacts 146' 105 
and 137' in the same manner as in the above 
described embodiment. When relay 142' ac¬ 
tuates, it closes contacts at 150' and 151'. 
Contact 150' closes a circuit through relay 
131', which causes all of the four busses Bi, 110 
B2, B3 and B4 to be opened at that relay. 
Contact 151' at the same time closes a circuit 
through relay 126' for connecting the “last” 
indicator bus wires 130' ip circuit. All these 
relays (except 132') remlain thus energized 115 
until released by relay 14l' acting in coopera¬ 
tion with release bus 74 substantially in the 
manner above described in connection with 
the first embodiment of 1;he invention. The 
only necessarv variation in the selector cir- 120 
cuits comprises the omission of the contacts 
such as at 76 on relay 71, together with the 
connection wires thereof, except in the “thou¬ 
sands” selector. 

The indicators may be actuated in one di- 125 
rection, say for higher Values, by negative 
impulses arriving over li'ne wire 50 and bus 
B2. Likewise, positive impulses arriving 
over line wire 50' and bus B3 may be utilized 
to turn the indicators in a direction to exhibit 130 
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lower numbers, such as for lower prices. Ac¬ 
cordingly, positive impulses sent over the line 
50 and bus B1 (subsequent to the selecting op¬ 
erations) may then be used exclusively for 
8 purposes of releasing the selectors and these 
positive impulses will not affect the indica¬ 
tors, since bus B1 is ended at relay 131' as 
shown. That is. all four “impulse channels” 
provided by the two line wires may be used 
10 for selection purposes, but only two need be 
used with this type of indicator for purposes 
of actuation of the indicators. One of the 
remaining channels is utilized for the release 
of the selectors and by the omission of the 
15 the contact 76 as above referred to, the release 
impulse is not cross-connected to either of 
busses B2 or B3 as used for actuation. That 
is, the indicator dials of this embodiment are 
not ordinarily returned to a normal setting 
20 prior to resetting and accordingly such in¬ 
dicators may not readily be made to absorb 
the extra selector releasing impulse as occur¬ 
ring in the embodiment first described. 
Therefore, the selector releasing impulse in 
25 this embodiment may be preferably transmit¬ 
ted over one of the two “impulse channels” 
not utilized for “actuation” impulses, namely 
by positive impulses on line 50. for example. 
According to the first described embodi- 
30 ment using the contacts as at 76 at the various 
selectors, such release impulses would never¬ 
theless be translated to all four busses Bl. 
B2. B3 and B4 by reason of the return circuit 
paths over release bus 74. But by omitting 
35 contacts 76, as above specified, such paths are 
eliminated and the release impulse is con¬ 
fined to the selector circuits, as desired. 

In the embodiment of Fig. 5 only a single 
indicator circuit return bus 158' need be pro- 
40 vided, inasmuch as the “restoration” and sub¬ 
sequent indicator starting problem does not 
arise to make necessary an “indicator start¬ 
ing bus”. The bus 158' runs to battery and 
ground as at 154'. the return ground being 
45 at the beginning of either bus B2 or bus B3 
at the selectors (see Fig. 1, Sheet 1). as will 
be readily understood from the description 
of the first embodiment of the invention. 

The above described systems may operate 
50 in conjunction with various types of impulse 
transmitting devices known in the art. For 
example, the mechanism of a tape transmitter 
which could be readily applied for this pur¬ 
pose is disclosed in Haselton application 
55 244,873 and a keyboard transmitter readily 
adaptable to this system is disclosed in 
Haselton application 248.060. As above 
stated. Fig. 3 serves to illustrate the char¬ 
acter of the impulse sequences necessary for 
the control of the receiving circuits. Fig. 3 
will now be explained in further detail: To 
perform the selecting operations, say for 
selecting an item or stock designated by the 
number 5234, selector impulse groups will be 
65 transmitted over the line wires 50 and 50' as 


follows: On line 50. five regularly spaced 
positive impulses and two negative impulses 
interspaced with the positive impulses as 
shown. On line 50'. three regularly spaced 
positive impulses and four negative impulses 70 
interspaced with the positive impulses so far 
as possible. Accordingly, the time neces¬ 
sary for selecting purposes is determined by 
the impulse groups for the larger digit, ’tame¬ 
ly 5. Thereafter, a suitable interval, say 0.2 
seconds, may be allowed for insuring comple¬ 
tion of the operation of the selector relays. 
Next, in order to select as between the “open”, 
“high", “low" or “last” quotations, a single 
positive or negative impulse is sent over one 
of the lines. In the example shown in Fig. 3, 
the negative impulse on line 50 serves to 
choose the “last" indicators. After this 
single impulse, a suitable interval as above 
explained may be allowed for completion of £ ’ 
the operation of the relays, but meanwhile 
in order to retain the selector control relays 
in “picked up” condition, a “sustaining" im¬ 
pulse may l>e transmitted, for example a nega¬ 
tive impulse on line 50. Thereafter inter- 
spaced groups of positive and negative im¬ 
pulses totaling ten in each case, may be sent 
over each wire for “restoration" purposes. 
After “restoration” of the desired indicators, 
an interval of say 0.2 seconds may be allowed 
for preparing the energization circuits for the 
“indicator starting bus” in the manner above 
described. Thereupon the indicator actua¬ 
tion impulses are transmitted. If four sepa¬ 
rate digit indicating units are provided for 
each quotation, in quoting the number, say 
128%. then one positive impulse would be 
sent over line 50 followed by two spaced nega¬ 
tive impulses. On line 50'. eight positive 
impulses would be transmitted interspaced 
with three negative impulses, the latter serv¬ 
ing to move the “fractions” indicator to its 
third position to indicate %. Of course if 
decimal fractions were used and it were de¬ 
sired to exhibit the fraction 0.4, then four l '° 
negative impulses would l>e transmitted over 
the line 50'. 

In the event that the four digit dials or 
drums for one quotation are geared together, 
and it is for example, desired to exhibit a 1:3 
price increase of %, then two negative im¬ 
pulses might be transmitted over line 50 for 
moving the indicator “up” two steps (equiva¬ 
lent to 2/8 or V-t), these impulses taking ef¬ 
fect over bus wire B2. On the other hand, if a 123 
price decrease to be exhibited was 14 , then 
line 50' would in a similar manner he ener¬ 
gized with two positive impulses, which 
would take effect over bus connection B3. 
After the indicator actuation is completed. 123 
in the event the four independent indicators 
are used, a prolonged selector releasing im¬ 
pulse may then be transmitted over either 
line 50', but as above indicated, in the event 
that the indicators having the four digit dials 130 
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geared together are used, then for example, a 
prolonged selector releasing positive impulse 
might be transmitted over line f>0, and effec¬ 
tive over bus Bl without interference. 

5 ... 

Alphabetical item deny nation 

If, instead of using the numerical system 
for designating the numerous stocks or other 
items, it is desired to identify stocks by a 
10 system using for example the same letters 
as are now well known to brokers* customers, 
tlie selectors may be readily operated by pre¬ 
fixing such letters by a number of zeros suf- 
ficient to give a total of four designating 
15 characters. That is to say, for example, in 
the case of l*. S. Steel stock, known by the 
abbreviation “X”, for purposes of operation 
of this system this stock could be known as 
#0()0X. Similarly, U. S. Rubber would be 
20 known as irOORU. Or else, if desired, for 
greater simplicity in some instances, a three 
character designating system may lie used 
making necessarv the use of but three se- 
lectors. In that event the stocks would be 
23 known as ^rOOX and ir()Rl\ Such a sys¬ 
tem would provide for a total of 26\ or 17;V7f> 
items, a number much higher than necessary 
to provide for all future purposes now ap¬ 
parent. In fact, a pair of selectors providing 
30 for (>7(> items (26*) would be ample for use 
in quoting the present stocks of the New 
York Stock Kxchunge if designating ab¬ 
breviations were limited to two characters. 
Of course with full alphabet Yal designation 
33 systems, a total of 27 steps would be provided 
for in the operation of the selectors, as above 
suggested, including one step for each letter 
of the alphabet in addition t<> one step cor¬ 
responding to zero. 

4 1 With alphabetical designation systems if 
desired, in order to reduce the number of se¬ 
lecting steps per selector, the alphabet may 
be divided into parts, one part allocated to 
each of a plurality of selectors. For exam* 
45 pie. the above described ‘‘thousands'* selector 
in that event would correspond to the first 
half of the alphabet, while the “hundreds” 
selector would correspond to the last half of 
the alphabet for. say the first designating 
50 character of an abbreviation. For another 
designating character of the same abbrevia¬ 
tion. the alphabet could be likewise divided 
between selector groups such as the “tens”, 
and “units” groups above described. Of 
5r> course a large number of selector groups 
would he operated in conjunction with a 
larger number of line wires to obtain a great¬ 
er speed. Furthermore, the above described 
system may be duplicated and the duplicate 
systems controlled at the central station by 
two separate operators. 

Certain features of the above described 
systems may be conveniently summarized at 
this point. Using the numerical designating 
03 system and two line wires, it is apparent that 


provision is made with the iibove equipment 
for the transmission of quotations for as 
many as 10,000 different stocks or items 
Furthermore, a normally “<})pen circuit sys¬ 
tem” is provided. That is, 
tions are being chosen or transmitted, the 
line wires are normally at zero potential, 
notwithstanding the fact that the selectors 
are automatically restored 1;o normal at the 
end of each quotat : on transmitting ojmeration. 
The selectors may be quickly restored to nor¬ 
mal, merely by the use of a sustained impulse, 
although such sustained implulse is not of suf¬ 
ficient duration to materially reduce the 
speed of operation. Furthermore, all mov¬ 
ing parts, including not only the selector 
parts but the indicator units, may be restored 
to a normal position each time that a quota¬ 
tion is transmitted, and accordingly cumu¬ 
lative errors resulting from accidental trans¬ 
mission of an incorrect number of selector 
or actuation impulses are precluded, and if 

anv part is inadvertentlv or accidentallv in- 

• * » • 

correctly operated, its position may be read¬ 
ily corrected. The choice of “open”, "high**, 
“low” or “last" quotation indicators is ex¬ 
peditiously determined by i single prelimi¬ 
nary impulse sent just after the selection is 
completed. 

'I’he above described systems operate en¬ 
tirely by the use of relays, thus insuring quiet 
and rapid operation notwithstanding the use 
of standardized parts which 
partly arranged. Howeverl 
stood that certain phases of 
applicable to selectors otheif than of the 
relay” type, for example, the Strowger type, 
as explained in the Haselton application 
244.873. Furthermore, the 
plicable to various types o: 
as above explained. 

Geared dial indicators 

Referring now to Figs. 5-9 inclusive, the 
geared dial type of indicator above referred 
to will be described in detail. The use of 
this type of indicator is particularly desirable 
in some instances, since bui two electromag¬ 
nets are required operated 
for each group of four dig 
eating one quotation. Th 
spondingly small number 
nisms for driving the digit 


may dc very eom- 
|. it will be under¬ 
time invention are 


all¬ 


systems are ap- 
digit indicators 


over three wires 
t wheels for indi- 
b use of a corre- 
t>f ratchet mecha- 
indicating drums 
is accordingly also made possible. Further¬ 


more, when such indicators 


ible. it is unncccssarv to transmit the entire 


75 


80 


85 


90 


10 0 


105 


110 


115 


are made revers- 120 


at a price change 
the digits need be 


new quotation each time tHi 
takes place. That is, only 
changed which are different from the corre- 
sjxmding digits in the previous quotation. 
The necessity for restoring the indicators to 
zero is accordingly also obviated, which in 
some instances may be advantageous. 

As shown in Fig. 6, th» indicator group 
may consist of the four digit drums or dials 
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as at 11. 12. 13 and 14 carried upon hubs as 
at 15. which in turn are rotatably mounted 
upon a shaft 16. These four dials corre¬ 
spond respectively to the “fractions”, “units”. 

6 “tens”, and “hundreds” dibits of the quota¬ 
tion to be posted. 

The dials consist preferably of light sheet 
material, such as aluminum, in order that the 
inertia may be substantially minimized. The 
10 “fractions” dial 11 may be fixed directly to 
the shaft 16 to rotate therewith, while the 
other dials are free to rotate in respect to 
the shaft. Dials 12,13 and 14 may, however, 
be operatively fireared to the ‘‘fractions*’ dial 
15 11 by “carrier” pinions as at 17, 18 and 19 
cooperating with teeth as at 20 formed in the 
edges of the dials 12. 13 and 14 respectively. 
These pinions may be rotatably mounted on a 
shaft 21, and together with the teeth on the 
20 dials constitute the well known intermittent 
register gear train commonly known as the 
Geneva movement. 

Shaft 21 may be rotatably mounted within 
an end plate 22 and a strut 23: shaft 16 may 
25 be also mounted in the end plate 22 at one 
end. and in a division plate 24 at its other 
end. It will be understood that a fractional 
part of the circumference of the dials suffi¬ 
cient to exhibit one character is made visible 
30 through apertures as at 25 in a face plate 26 
provided as a part of the indicator container 
(see Fig. 7). 

In order to provide means for rotating the 
shaft 16. together with dial 11. in either direc- 
35 tion and for restraining the movement there¬ 
of when the desired step-by-step rotational 
movement has been completed, two oppositely 
directed ratchets as at 27 and 28 may be pro¬ 
vided upon the outer end of the shaft 16 (see 
40 Fig. S). The ratchet 27 is arranged to coop¬ 
erate with a spring pressed pawl 30 having a 
spring 31. to turn the digit wheels in a direc¬ 
tion to exhibit higher numbers. The pawl 30 
may be mounted upon a thrust bar as at 32 so 
45 arranged that upon the forward stroke of the 
bar 32. the pawl 30 moves awav from an ad¬ 
justable stop pin as at 33 and is brought into 
engagement with one of the teeth as at 34 on 
the ratchet 27. Continued forward move- 
50 merit of the bar 32 thereupon causes the ratch¬ 
et to be rotated together with the shaft 16 
against the pressure of a jockey roller 35 (see 
Fig. 9) which may be pressed against a cam 
as at 29 bv its supporting spring 36. When 
the shaft 16 is rotated through an angle equiv¬ 
alent to one step (1 10 of a complete revolu¬ 
tion to exhibit the next character), the for¬ 
ward movement of the pawl 3p is arrested by 
a front stop pin 37. musing the pawl to bind 
Cf) in the ratchet 27. 

A similar pawl and controlling mechanism 
is arranged to cooperate with the ratchet 28 
to move the shaft 16 step-by-step in the oppo¬ 
site direction. Similar parts of the two ratch- 
et and pawl mechanisms are identified with 


the same reference numerals accompanied by 
prime marks in the case of the mechanism co¬ 
operating with ratchet 28. The pawl 30' is 
illustrated in the position which it assumes 
at the completion of its forward movement. 70 

The thrust bar 32 may be pivoted to an 
armature 38 as by a pivoting pin 39. the arma¬ 
ture in turn being pivoted to the top frame 
40. as at 41. The armature is normally urged 
away from a pole 42 of a magnet 43 by a 75 
spring 44. The armature thus retained, acts 
through the thrust bar to keep the bar nor¬ 
mally in engagement with a stop pin 45. The 
thrust bar 32' is similarly controlled. 

Accordingly the pawls 30 and 30' are nor- so 
mally held out of contact with their respec¬ 
tive ratchets. 

It will be evident that each time the mag¬ 
nets 43 or 43' are energized, the shaft 16 will 
l»e advanced or turned back through an angle 85 
equivalent to one step and it will be observed 
that the mechanism for advancing the shaft 
is operative independently of the mechanism 
for effecting the reverse movement and ac¬ 
cordingly. the two movements will not inter- 00 
fere. 

Suitable terminals as at 46. 47 and 48 may 
bo provided for the electro-magnet lead wires 
49—the terminal 48 being connected as a com¬ 
mon return for both pairs of electro-magnets, S3 
while the other two terminals provide the 
necessary two operating circuits. These ter- 
mina's are preferably of a quick detachable 
type to facilitate removal of the indicator 
units for inspection, repair or replacement loo 
purposes, etc. 

Certain apparatus and features herein dis¬ 
closed and not claimed specifically are dis¬ 
closed and claimed in our copending divi¬ 
sional application Ser. No. 425.992, filed l<)5 
February 5, 1930. 

While the invention has been described 
with respect to certain particular preferred 
examples which give satisfactory results, it 
wiP be understood by those skilled in the art HO 
after understanding the invention, that va¬ 
rious changes and modifications may be made 
w’thout departing from the spirit and scope 
of the invention and it is intended therefore 
in the appended claims to cover all such 113 
changes and modifications. 

What is claimed as new and desired to be 
secured by Letters Patents of the United 
States is: 

1 . In an electrical indicating apparatus, 120 
the combination of a plurality of groups of 
indicator units, a plurality of electro-mag- 
netically operated indicator elements in each 
group, a series of bus lines for correspond¬ 
ing indicators in the various groups, a line 125 
wire over which positive and negative im¬ 
pulses are transmitted to the apparatus, and 
means responsive to positive and negative im¬ 
pulses over said line wire for selectively con¬ 
necting groups of indicators to said busses 130 
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26 


and for connecting one of said busses respon¬ 
sively to said line wire. 

2. In an electrical indicating apparatus, 
the combination of a plurality of groups of 
5 indicator assemblies each indicator assem¬ 
bly comprising a plurality of electro-mag- 
netically operated elements, bus lines each 
common to corresponding elements of corre¬ 
sponding indicator assemblies in said groups, 
10 main actuating lines common to said bus 
lines, a line wire extending to a remote point, 
and means controlled by positive and nega¬ 
tive impulses on said line wire for selectively 
connecting the indicator elements of all of 
15 the assemblies of a group to all of the bus 
lines, for selectively connecting the bus lines 
to the actuating lines and for responsively 
connecting the actuating lines to said line 
wire. 

20 3. The combination of a plurality of 

groups of indicators each group of indi¬ 
cators comprising a plurality of electromag- 
netically actuated indicator elements, of 
transmission lines equal in number to one- 
25 half of the number of indicator elements in 
each group of indicators, pairs of cooperat¬ 
ing selectors each pair comprising one se¬ 
lector element responsive to positive impulses 
on one line and another selector element re- 
30 sponsive to negative impulses over said line, 
said pairs cooperating to selectively prepare 
electrical paths to said groups of indicators, 
and means responsive to impulses over por¬ 
tions of said paths for completing the path 
35 to one of the indicators in said selected group. 

4. The combination of a plurality of 
groups of electromagnetically actuated indi¬ 
cators, transmission channels, selectors re¬ 
sponsive to positive and negative impulses 
40 over said channels for selecting a group of 
indicators, and a plurality of means equal in 
number to the number of indicators of a 
group and each responsive to a characteristic 
impulse on a predetermined one of said chan- 
43 nels, for selecting an indicator within the 
selected group of indicators. 

f>. In an electrical indicating apparatus 
comprising a plurality of groups of indi¬ 
cators. each group comprising four indicator 
50 assemblies and each assembly comprising 
four indicator elements, two electrical im¬ 
pulse transmission paths, means responsive 
to positive and negative impulses over said 
paths for selecting any one of a plurality of 
55 groups of indicators that may be designated 
bv a number of four digits, and means re- 
sponsive to a single positive or negative im¬ 
pulse over said paths for selecting one of the 
four assemblies of a selected group of indi- 
60 eators. 

(*. In an electrical indicating apparatus 
comprising a plurality of groups of indica¬ 
tors. a plurality of electrical transmitting 
paths, a plurality of actuating lines, a plu- 
65 ralitv of indicator busses, means responsive 


to a variable plurality of positive and nega¬ 
tive impulses on said paths for connecting 
a group of indicators to all of said busses ana 
for causing positive and negative impulses 
over each of said paths to selectively cause 

said actuating lines, 
single impulse over 


70 


5aid bus lines, 
of a plurality of 


75 


80 


85 


90 


95 


100 


impulses over two of 
means controlled by a 
any one of said actuating lines for effectin 
a connection between sai|d actuating lines an 
a predetermined one of 

7. The combination 

groups of registers, a Plurality of bus "lines 
adapted to be extended to said registers, a 
plurality of actuating lines equal in number 
to the number of elements in a register, and 
means responsive to single impulses over two 
of said actuating lines for connecting any 
predetermined two of said bus lines to said 
actuating lines. 

8. The combination of two impulse electri¬ 
cal transmission paths, four register actuat¬ 
ing lines, two pairs of register bus lines, and 
means responsive to a single negative or posi¬ 
tive impulse on either or both of said paths 
for respectively connecting either one of 
either or both pairs of bus lines to said actu¬ 
ating lines. 

9. In an electrical indicating apparatus 
comprising a plurality of groups of indica¬ 
tors, two pairs of selectors, multiple contact 
relays in each pair of selectors selectively en- 
ergizable under control of one of the selectors 
of said pair of selectors, a plurality of se¬ 
lector lines selectively grounded under con¬ 
trol of the other selector of one pair, another 
plurality of selector lines adapted to be acti¬ 
vated bv connection to battery and ground 
by the other selector of the other pair, and 
a multiplicity of indicator group selector cir¬ 
cuits adapted to be selectively connected by 
said energized multiple contact relays to said 
selectively grounded and activated lines. 

10. In a normally de-energized electrical 
indicating apparatus comprising a plurality 
of groups of indicators, electrical transmis¬ 
sion channels, means responsive to current 
variations over said channels for selecting 
groups of indicators, means responsive to a 
single subsequent impulse over one or more 
channels for selecting one or more indicators 
in a group, means responsive to subsequent 
impulses over said channels for restoring the 
selected indicator or inc icators to home posi¬ 
tion. means responsive to subsequent impulses 
over said channels for actuating the selected 
indicator or indicators, ind means responsive 
to a prolonged potential on one of said chan¬ 
nels for de-energizing the apparatus and re¬ 
storing the indicator selecting parts to nor¬ 
mal condition. 

11. In an apparatus of the character de¬ 
scribed. the combination of a plurality of 
groups of electromagnetically operated indi¬ 
cators for posting information as to stocks 

or other items, each group of indicators in- 130 
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eluding a plurality of assemblies of indicators 
for indicating information such as the price 
range of >toeks. group selecting Jneans com¬ 
prising a pair of counting chain relay selec- 
5 tors for closing one arm of the circuit for ef¬ 
fecting selection of any group of indicators, 
means resj>onsive to alternate, positive and 
negative impulses for respectively and con¬ 
currently operating the counting 1 ehain relay 
10 selectors, each of said means including an im¬ 
pulsing relay for sending impulses to the re¬ 
lays of said counting chain, means included 
in each of said selectors and operable upon 
cessation of said impulsing means for cutting 
10 off impulses from said counting chain relays, 
selection means for selecting anv assembly 
of indicators within a selected group of indi¬ 
cators. and means also controlled by said last 
mentioned means for causing subsequent im- 
20 pulses produced by said impulsing means to 
selectively control the operation |of said as¬ 
sembly selection means. 

1± In an apparatus of the character de¬ 
scribed. the combination of a plurality of 
23 groups of eleetromagnetically operated indi¬ 
cators for indicating information |as to stocks 
or other items, each group including a plu¬ 
rality of indicator assemblies, means respon¬ 
sive to electrical variations received from a 
so distant point for selecting any group of in¬ 
dicators by preparing actuation paths there¬ 
for. means responsive to subsequently effec¬ 
tive electrical variations received for extend¬ 
ing the actuation paths of any particular ns- 
33 sembly. means responsive to another series 
of impulses received for transmitting im¬ 
pulses over said extended actuation paths to 
restore the selected assembly of indicators 
to home position, said series of impulses be- 
•10 ing of a number to turn each indicator to 
home position regardless of its position, 
means for rendering surplus impulses inef¬ 
fective as the indicators reach their home 
position, and means for causing other subse- 
•13 quently effective impulses received to again 
operate said indicators for the purpose of 
effecting a new set-up. 

13. In an apparatus of the character de- 
seribed comprising a plurality of groups of 
30 eleetromagnetically operated indicators for 
indicating information as to stocks or other 
items, each group of indicators including a 
plurality of assemblies of individually elec¬ 
tromagnet icallv operated indicator units cor- 
33 responding to the digits of a quotation, a se¬ 
lecting mechanism including two pairs of se¬ 
lectors -each responsive to alternate positive 
and negative impulses over a line wire and 
operable to prepare actuation paths to all 
33 the indicated units of any group of indica¬ 
tors, and means responsive to subsequent im¬ 
pulses received over said line wires for con¬ 
necting the actuation paths of any particu¬ 
lar assembly of indicators responsively to 
C5 said line wires to cause subsequent impulses 


received over said line wires to selectively 
transmit impulses over said actuation paths 
for operating any of the indicator units in a 
selected assembly. 

14. In an electrical indicating apparatus 70 
comprising a plurality of groups of indica¬ 
tors, two pairs of selectors responsive to elec¬ 
trical impulses received over electrical con¬ 
nections from a distant station, multiple con¬ 
tact relays in each pair of selectors selec- 75 
tively energizable under control of one of the 
selectors of said pairs of selectors, a plurality 

of selector lines selectively activated under 
control of the other selector of one pair, an¬ 
other plurality of selector lines adapted to be 80 
activated by the other selector of the other 
pair, a multiplicity of indicator group se¬ 
lector circuits adapted to be selectively con¬ 
nected by said energized multiple contact re¬ 
lays to said selectively activated lines and a 85 
plurality of multicontact relays equal in num¬ 
ber to the plurality of groups of indicators se¬ 
lectively energizable by said selector circuits 
for placing the indicators of any desired 
group responsively under the control of im- 80 
pulses subsequently received over said elec¬ 
trical connections. 

15. In an electrical indicating apparatus, 
the combination of a plurality of groups of 
indicator assemblies, electromagnetic oper- 95 
ating means for each indicator, a circuit con¬ 
nection to one side of each of the electromag¬ 
netic means, a pair of circuit connections on 
the other side of each of the electromagnetic 
means, one of said circuit connections being loo 
closed in the home position of the indicator 
and open in every other position of the indi¬ 
cator and the other of said circuits being open 

in the home position of the indicator and 
closed in every other position of the indicator, l° 5 
a plurality of selector devices operable under 
control of electrical variations received for 
causing said second mentioned circuits of the 
pair of circuit connections of the electromag¬ 
netic means of the indicators of any assembly 110 
to be activated under control of subsequent 
electrical variations received, and means op¬ 
erable bv further electrical variations re¬ 
ceived for causing said first of the correspond¬ 
ing pairs of circuit connections to be activated 115 
under control of subsequent electrical varia¬ 
tions received. 

1C. In an electrical indicating apparatus, 
the combination of a plurality of groups of 
assemblies of eleetromagnetically operated 120 
indicator units, circuit connections for oper¬ 
ating said units forwardly to home position 
and other circuit connections for operating 
said units from home position, selector means 
responsive to electrical variations received 125 
for rendering said first mentioned circuits 
to any assembly of any group responsive to 
subsequently received electrical variations, 
and means automatically operable after ces¬ 
sation of said second mentioned electrical va- 130 
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nations for causing subsequent electrical va¬ 
riations received to operate the indicator 
units of the selected assembly over said sec¬ 
ond mentioned circuit connections. 

5 IT. In an apparatus of the character de¬ 
scribed, the combination of a plurality of 
groups of assemblies of electromagnetically 
operated indicator units, selector means re¬ 
sponsive to impulses received for placing any 
10 assembly of indicators of any group under 
control of electrical variations subsequently 
received, said selector means including re¬ 
lays, means for maintaining -operated relays 
energized, and means responsive to a dis- 
15 tinctive electrical variation received for re¬ 
leasing said selector means. 

18. In an electrical indicating apparatus, 
the combination of a plurality of groups of 
indicator assemblies, each assembly includ- 

20 ing a plurality of electromagnetically oper¬ 
ated indicator units, means responsive to elec¬ 
trical variations received for preparing cir¬ 
cuit paths for operating any of said groups of 
indicators, means responsive to electrical va- 
25 riations subsequently received for extending 
the paths of any assembly of a selected group 
to cause impulses produced under control of 
further electrical variations received to oper¬ 
ate the indicators of the selected assembly, 
80 means for holding said last mentioned means 
operated, and means responsive to distinc¬ 
tive electrical variations received for dis¬ 
abling said holding means and for restoring 
said first and second mentioned means to nor- 
35 mal. 

19. In an apparatus of the character de¬ 
scribed, the combination of a plurality of 
groups of electromagnetically operated indi¬ 
cators, and means responsive to impulses re- 

40 ceived for establishing electrical connections 
for selectively operating the indicators of any 
group under control of impulses subsequently 
received, said last mentioned means including 
a pair of counting relay chains, means where- 
45 by the individual chains are operable con¬ 
currently but independently in response to 
impulses of different character received over a 
single wire and means whereby the two relay 
chains cooperate to establish said connections. 
50 20. In an apparatus of the character de¬ 

scribed, the combination of a plurality of 
groups of indicators, each group including a 
plurality of assemblies of indicator units, 
means for selecting a group of indicators for 
55 operation, means for selecting an assembly 
within said group for operation, two circuit 
connections for each of the indicator units, 
impulses over one of said circuit connections 
operating said units into home position and 
CO impulses over the other of said circuit connec¬ 
tions operating said indicators out of home 
position, and means automatically operable 
upon termination of the selection of a group 
of indicators for causing subsequently re- 
65 ceived electrical variations to operate the 


means selecting said assemblies of indicators, 
means operated as said group and assembly 
selection is effected for conditioning said first 
mentioned connections to receive and trans¬ 
mit impulses to the selected assembly, and 
means automatically operable upon conclu¬ 
sion of impulses over said first mentioned con¬ 
nections for conditioning said second men¬ 
tioned connections to receive and transmit 
impulses to the selected assembly. 

In testimony whereof we have signed our 
names to this specification. 

MERTON L. HASELTON. 
PAGE S. HASELTON. 
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This invention relates to electrical signaling 
and more particularly to signaling apparatus and 
methods, according to which information con¬ 
cerning a large number of different items may 
5 be made available at a plurality of receiving 
stations, all controlled over a relatively small 
number of line wires from a central point or 
points. 

While not limited thereto, the invention is par- 
10 ticularly adaptable to the transmission and post¬ 
ing of varying quotations or prices of a multitude 
of items such as stocks, bonds or commodities. 

The transmission of the quotations may be 
controlled from central points, such as stock ex- 
15 changes, and arrangements are provided whereby 
a large number of brokers may be simultaneously 
provided with quotation service for as many of 
the stocks or other items as are desired or of 
particular interest at each broker's office or other 
20 establishment having suitable receiving appara¬ 
tus. 

The objects of our invention include the provi¬ 
sion of apparatus of the above indicated class 
which will be applicable with a wide degree of 
25 flexibility to various operating conditions and 
which will be rapid, accurate and dependable in 
operation. 

Further and more specific objects, features and 
advantages will more clearly appear from the 
30 following description taken in connection with 
the accompanying drawings and claims. 

The invention consists in the novel signaling 
methods, features, circuit arrangements and 
combinations of circuits and parts as herein- 
35 after described, but by w'ay of example only, as 
being illustrative of certain preferred embodi¬ 
ments of the invention. 

In the drawings. Fig. 1 comprises a schematic 
diagram showing the circuit arrangements of 
<rt one embodiment of the invention. This figure 
is divided into six parts. Fig. la somewhat sche¬ 
matically illustrates suitable rotary collecting and 
distributing devices which may be used for the 
multiplex transmission of the current variations 
45 utilized with the apparatus: at the top of Fig. la 
a group of impulse prolonging relay devices is 
schematically shown for prolonging the impulses 
delivered from the multiplex distributor. Fig. 
lb schematically illustrates the circuits for trans- 
50 mitting impulses to actuate the receiving station 
indicators and to restore such indicators to a 
normal position prior to reactuation. Fig. 1 c 
schematically illustrates apparatus and circuits 
for transmitting suitable current variations to 
55 select the indicators for particular stocks or items 


for which new quotations fire to be posted. Figs. 

Id, le and If schematically show' the apparatus 
and circuit arrangements as of a typical receiv¬ 
ing station. 

Fig. 2 is an elevational view of a typical indi- 5 
eating unit. 

Fig. 3 is a plan view of the device of Fig. 2. 

Fig. 4 illustrates certain parts used for syn¬ 
chronizing purposes in the multiplex transmit¬ 
ting mechanism. 10 

Fig. 5 is a detail view taken substantially along 
the line 5—5 of Fig. 4. 

Fig. 6 schematically illustrates an alternative 
form of impulse prolonging relay which may be 
used in lieu of those shown at the cop of Fig. la, 15 
and 

Fig. 7 is a detail of a part of a mechanism 
shown in Fig. la. 

The apparatus of this invention may be oper¬ 
ated for example in conjunction with quotation oq 
boards or the like apparatus, such as shown in 
the application of Rober: L. Dame and Rene 
Guy£, Ser. No. 246,474, filled January 13. 1928. 
Patent 1,872,126, dated Alug. 16. 1932. Also if 
desired, the flexibility of tile service rendered by 05 
the apparatus of this invention may be greatly 
enhanced by utilizing the invention covered by 
the patent of Robert L. Daine, No. 1,658,516, 
dated February 7. 1928, Entitled “Methods and 
apparatus for indicating quotations or other 30 
items’’. Also, certain elemental circuits, arrange¬ 
ments and devices embodied in the apparatus 
hereinafter described may be constructed as dis¬ 
closed in the patents to Francois Favarger 1,755,- 
212, issued April 22. 1930, 1,787,620. issued Jan- 35 
uary 6 . 1931, and 1,993,704 issued March 5. 1935, 
and also in our copending Patent 1,852,994, is¬ 
sued April 5, 1932. 

Certain phases of this invention are applicable 
to the apparatus and signaling methods disclosed 40 
in the ccpending applications of Merton L. Hasel- 
ton. Ser. No. 244.873, filed January 6 . 1928, Pat¬ 
ent 1.890.876 dated Dec. 13. 1932 and Ser. No. 
248,069, filed January 20. 1928, and also certain 
phases of the inventions of said Haselton applica- 45 
tions are applicable to the signaling apparatus 
disclosed herein. 

Where the information to be posted comprises 
stock quotations or similar items, it is desirable 
to make the information available, generally 50 
speaking, in the same arrangement as with the 
conventional types of manually attended stock 
boards or “blackboards” as heretofore used. The 
apparatus in the particula^ form hereinafter de¬ 
scribed is particularly adalpted to that purpose, 55 
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although according to this Invention the posting 
of quotations may be accomplished with much 
greater rapidity and accuracy than with stock 
boards which are manually attended, and In ad- 
5 dltion a substantial saving of labor Is made 
possible since the equipment for numerous bro¬ 
kers may be operated from a central'- point by 
a single operator or group of operators. 

Each stock, bond or commodity quotation gen- 
10 erally comprises four or a smaller number of 
digits, such as the hundreds, tens, units and 
fraction values, and for each Item the broker's 
customers are generally desirous of knowing the 
"open”, “high”, “low” and “last” quotations, 
15 Accordingly for each Item a total of 16 indicator 
units may be provided, the same being arranged 
in four groups, that is. the “open”, “high”, “low” 
and “last” groups, each group having 4 units. 

20 Indicating units 

According to the invention of said Daine Pat¬ 
ent No. 1.658,516, each receiving station or 
broker’s office may be provided with indicator 
units for a relatively small number of stocks. 
25 but such indicator units being arranged to be 
interchangeably connected with any one of nu¬ 
merous circuits identified respectively with a 
much larger number of stocks or items. Refer¬ 
ring to Figs. 2 and 3, the constructional details 
30 of one form of indicator unit which may be used 
with this invention will now be described. 

The price or quotation digits to be exhibited 
may be arranged around the periphery of a ro¬ 
tatable drum member as at 20. That is to say, 
35 for example, numerals from 1-9, 0. and a blank 
space may be successively arranged around the 
periphery of this drum so that such numerals will 
be exhibited one at a time at the front of the 
indicating board when the drums 20 are rotated. 
40 The drums may be rotated with a step-by-step 
movement, in this example such movement be¬ 
ing always in the same direction whether the 
indicator is being "actuated” or is being “re¬ 
stored” to its normal or “blank” position. As 
45 shown, the drums may be mounted between 
frame members as at 21. Between the frame 
members an operating magnet as at 22 may be 
mounted to cooperate with an armature mem¬ 
ber 23 pivotally mounted as at 24: a leaf spring 
50 25 engaging a suitable stop member as at 26 may 
be secured to the armature 23 to normally retain 
the same in a position spaced from the core of 
the magnet 22. Each of the drums 20 maybe 
fixed in respect to a star wheel as at 27. which in 
55 turn is designed to be engaged by an operating 
fork or pawl member 28 secured to and operated 
by the armature 23. The star wheel 27 and oper¬ 
ating fork 28 are preferably of the particular 
shapes and relative dimensions substantially as 
60 shewn whereby the same may cooperate in a 
manner such that with each movement of the 
armature and the fork member, the star wheel 
27 together with its drum member Is advanced 
always in the same direction through an angle 
65 subtended by the space between two teeth of 
the star wheel—that is. the drum is advanced 
“one step”. The star wheel preferably has a 
number of teeth equal to the number of digits 
_ or digit spaces to be exhibited at the periphery 
4 ° of the drum and hence in the example shown. 
11 teeth are provided. Accordingly, whenever 
an electrical Impulse is transmitted through the 
magnet, the drum is advanced through such an 
angle as to remove from exhibition one numeral 


and to exhibit the next succeeding numeral or 
space. 

The magnet 22 may be energized in various 
ways, as for example by either one or two coils, 
one coil providing for the “actuation” and the 5 
other for the “restoration” movements of the 
drum; if one coil is used, "actuation” impulses and 
“restoration” impulses respectively may be ap¬ 
plied to the coil through different lead wires in a 
manner hereinafter described. A terminal 29, 10 
for example, may be provided for one end of the 
magnet coll to act as a common return for both 
the actuation and restoration circuits. Terminals 
30 and 31 respectively may be connected to spring 
contacts as at 32 and 33 comprising parts of a 15 
two-way switch having an intermediate contact 
member 34 connected as at 35 with the remain¬ 
ing magnet coil terminal. The contact member 
34 it will be observed is mounted so as to make 
contact alternatively with the contacts 32 and 33. 20 
To actuate the member 34, a contact operating 
member 36 may be pivoted to the frame as at 37 
and formed with an extension as at 38 for engag¬ 
ing an insulating stud which acts to force the con¬ 
tact member 34 to a position out of contact with 25 
contact member 32 and into circuit-making posi¬ 
tion in respect to contact member 33 whenever 
the member 36 is suitably actuated. The mem¬ 
ber 36 may also be provided with a cam portion 
39 normally resting against a stop pin 40 affixed 30 
to the frame, but such cam portion is also arranged 
to be engaged once during each revolution of the 
drum by a detent at 41 mounted to rotate with 
the drum 20. The detent 41 is so placed that 
when the drum exhibits a “blank” space or a de- 33 
sired equivalent, the detent will engage the cam 
portion 39 of the contact operating member 36 
and cause the same to separate the contacts 
32 and 34. a circuit thereupon being made between 
contacts 33 and 34. At other times the member 40 
36 rests against the stop member 40. permitting 
the contacts 32 and 34 to remain in circuit-clos¬ 
ing position. 

With the above described construction a series 
of impulses may be sent through the circuits in- 45 
eluding terminal 29, the magnet coil, contact 
member 34. contact member 32 to terminal 30, 
which impulses will cause the drum to be ro¬ 
tated to exhibit the desired numeral. Of course 
if at the time the first of such impulses is trans- 50 
mitted. the circuit is made between contacts 33 
and 34, then such first impulse must be trans¬ 
mitted through the circuit comprising the ter¬ 
minal 29. coil of magnet 22. contact member 34. 
contact member 33, to terminal 31. After such 55 
first impulse is transmitted, this circuit will of 
course be opened, whereupon the succeeding im¬ 
pulses must be transmitted through the circuit of 
terminal 30 as above described. The manner in 
which such impulse transmission is controlled 60 
will be hereinafter fully described. The manner 
in which these indicating units may be arranged 
to provide a suitable bulletin board is disclosed 
in said patent of Robert L. Daine et al. No. 
1,872,126. 65 

Receiving circuits 

Each of the numerous receiving stations or 
broker’s offices may be provided with a terminal 
board such as referred to in said Daine Patent 70 
No. 1.658,516, such terminal board having a total 
of 48 circuit terminals for each of the multitude of 
stocks or other items, service for which is to be 
provided. That is. 3 terminals as at 29'. 30' 
and 31' (see Fig. le) may be provided for each 75 
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cf the 16 indicating units for one stock. Assum¬ 
ing that one set of apparatus is arranged to pro¬ 
vide quotation service for 600 stocks or items, the 
necessary terminals therefor may be convenlent- 
5 ly divided into six sections or groups, terminals 
for 100 stocks being provided in each group. In 
Figs. Id and le a part of one of such terminal 
board sections is shown. In these figures it will be 
understood that for simplicity many of the ter- 
10 minals have been omitted, but on a complete ter¬ 
minal board section the terminals may be ar¬ 
ranged as shown in groups of 48, 20 tiers of such 
groups being provided, for example, in five hori¬ 
zontal rows. In Figs. Id. le and If the terminals 
15 have been arranged in the same relative positions 
as the indicator units might be arranged, that is, 
in groups of four providing respectively for the 
four digits of each “open”, “high”, “low” and 
“last" quotation for the various stocks. In Fig. le 
20 an indicator unit 42 is schematically shown and 
the manner in which it may be detachably con¬ 
nected to terminals as at 29'. 30' and 31', accord¬ 
ing to the invention of said Daine Patent No. 
1.658.516 is apparent. (For simplicity of illus- 
25 tration. a cam member 43 is here shown in lieu 
of the switch operating member 36 above de¬ 
scribed. such cam member having a flattened por¬ 
tion permitting the contact terminal 34 to engage 
the contact 33 when the indicator is at its “blank” 
30 position, the cam member at other times serving 
to hold the terminal member 34 in contact with 
the terminal 32. Other indicator parts schemat¬ 
ically shown in Fig. le bear the same reference 
numerals as corresponding parts in Fig. 2.) 

33 In Fig. If a part of another of the terminal 
board sections is illustrated. 

The receiving circuits may be controlled over 
8 wires as at 44 to 51 inclusive, the control being 
oflected by means of current variations in the 
.•o form of groups of impulses sent from a trans¬ 
mitter over a smaller number of line wires, as 
hereinafter described. The functions performed 
by such impulse grouns may be described as fol¬ 
lows: First a scries of selector impulses is trans- 
milted for simultaneously actuating a plurality 
of selecting devices with step-by-step movements 
so as to choose the terminal connections for the 
particular desired stock and the particular quo¬ 
tations of such stock which are to be subse- 
r>o qucntly transmitted. Impulses for this purpose 
may be brought to the receiving circuits over 
wires 44. 45 and 4G, each cooperating with a 
common ground return. After the desired ter¬ 
minal connections for the desired stock have 
been thus selected, if the indicators connected 
thereto arc not already at the positions showing 
“blank” spaces, then it is first desirable to re¬ 
store the indicator drums to normal, that is. to 
exhibit their “blank" spaces. Groups of impulses 
GO for this purpose may be brought to the receiving 
circuits through wire 51. Thereafter it is desir¬ 
able to simultaneously but independently actuate 
the four digit indicating units for the particular 
quotation or quotations chosen in such manner 
65 as to indicate the new price or quotation. Im¬ 
pulses for this purpose may be brought to the re¬ 
ceiving circuits over the four wires 47. 48. 49 
and 50. 

Selectors .—The receiving station selectors may 
70 be divided into through groups as follows: 

First: Selectors 52 and 53 which operate to 
choose that one of the six terminal board sections 
upon which the terminals for the desired stock 
are located. 

75 Second: Selectors as at 54, 54'—57. 57' inclu¬ 


sive which operate to selec t the vertical rows or 
tiers in which the indicator terminals for the 
desired stock are located. In Fig. 1/ the corre¬ 
sponding selectors for the terminal board sec¬ 
tion there shown are indicated at 58. 58', 59, 59'— 5 
others being omitted for simplicity. 

Third: Selectors as at 6 3 and 60' which oper¬ 
ate to control the circuit connections of the 
chosen Indicators and serve to choose the hori¬ 
zontal terminal rows which include the ter- 10 
minals corresponding to the quotation indica¬ 
tors for the desired stock. For the terminal board 
section indicated in Fig. If the selecting devices 
corrcspondng to selectors 60 and 60' are indi¬ 
cated at 61 and 6 ('. 15 

These selecting devices may all be construct¬ 
ed in any suitable known manner as for exam¬ 
ple substantially according to the step-by-step 
selector construction described in British patent 
to Favarger ct Cie.. No. 1S2.055. of April 3. 1924. 20 
Accordingly a detailed description of the con¬ 
struction of the same is here omitted. It may be 
noted, however, that each selector has a single 
"stepping magnet" and a ratchet and pawl move¬ 
ment controlled by an armature as schematically 25 
shown. The selectors 54. 541 to 59. 59' inclusive 
each have a single wiper arm carrying 10 con¬ 
tacts electrically connected as shown. The re¬ 
maining selectors such as 52. 53. 60. 60'. 61 and 
61' also have a single wiper arm. but the con- 3 ® 
tacts thereon may be electrically independent as 
shown, so far as the wiper arm itself is con¬ 
cerned. 

It will be understood that the selectors 52 and 
53 are common to all six sections of the terminal 35 
board, whereas the other selectors are arranged 
in groups, one group for each section, eight of 
the selectors as at 54. etc., being provided for 
each section and one each cf the selectors as at 
60 and 60' being provided for each section. It 40 
will be observed that the selectors 54. 54'. etc., are 
connected to operate in pairs and accordingly if 
desired, each pair, as for example 54 and 54' may 
be constructed as a single unit, in which event 
20 contacts, instead of 10. will be provided at each 45 
step and on each wiper arm. From the drawings 
it will be observed that those 20 centacts as at 62 
and 62' at each step on the selectors such as 54 
and 54'. etc., may be connected respectively to 
the 20 terminals 29' of one vertical tier cn the 50 
terminal board. Likewise, the 20 contacts as at 
63 and 63' of the adjacent selector step may be 
connected to an adjacent vertical tier cf ter¬ 
minals 29' correspcnding to a different croup of 
stocks or items. It will be further observed that 55 
the contacts of selectors a4 and 54' serve to pro¬ 
vide the circuit connections to the hundreds in¬ 
dicator unit terminals, the contacts of selectors 
55 and 55' serve to provide the circuit connec¬ 
tions for the tens indicator terminals and like- 60 
wise the selectors 56 and 5S' and 57 and 57' re¬ 
spectively provide the electrical connections for 
the units and fraction ind; cator terminals. Since 
provision is made for tiers of terminals corre¬ 
sponding to 20 different stocks in each beard sec- 65 
tion. each of the selectcxs 54. 54'. etc., may be 
provided with 20 positions (only 5 of which are 
lnd'cated for simplicity). 

It will be observed that the selectors such as at 
60 have their contacts connected to cooperate 70 
with terminal board contacts or terminals such 
as at 31'. whereas the selectors 60’ cooperate in a 
similar manner with terminal board contacts as 
at 30'. It will be further observed that six posi¬ 
tions are indicated for the selectors 60, 60'. etc., 75 
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such positions corresponding respectively to the 
“open”, “high”, “low”, “last”, “high and last” and 
“low and last” indicator unit terminals. That is, 
for example, at the "low and last” position 8 con- 
5 tacts 64 may be provided on the selector 60, 4 of 
such contacts being connected respectively to the 
fractions, units, tens and hundreds terminals 31' 
of a “last” quotation group, the other 4 contacts 64 
being connected respectively to the fractions. 
10 units, tens and hundreds terminals of the "low” 
group. In a similar manner the contacts at the 
other 5 indicator positions for the selectors 60 are 
connected to cooperate with the “open”, "high”, 
"low” and “last” indicator terminal groups. 
15 whereby the 4 selected indicators for any one of 
such 4 groups may be operated depending upon 
the position of the selector 60. Also, if the “last” 
quotation comprises either a new “high” or a new 
“low” price or value, the “high” or “low” indi- 
20 cator terminals, as the case may be. may be con¬ 
nected so that the corresponding indicators will 
operate in conjunction with the “last” indicators. 
It will be observed that the selector 60' is like¬ 
wise provided with contacts 64' similar in num- 
25 her and arrangement to the contacts 64 and con¬ 
nected to the terminal board in like manner ex¬ 
cept that the connections from selector 60' run 
to terminals 30', whereas the connections from 
selector 60 run to terminals 31'. Four of the 
30 contacts at each of the “open”, “high", “low” and 
“last” steps on the selectors 60. 60', etc., are not 
used and may be omitted, except for manufac¬ 
turing convenience. 

It will be observed that the contacts at the six 
35 positions indicated for the selectors 60, 60', etc., 
provide only for the choosing of indicator termi¬ 
nals for one horizontal row of stocks, while it will 
be recalled that as above stated, five horizontal 
rows of stocks may be provided for on each ter- 
40 minal board section. Therefore, the complete 
selectors 60 and 60' would have contacts at 30 
different positions, only six of which are here 
indicated for simplicity of illustration. 

That is, four additional groups with six posi- 
45 tions for each group may be provided and asso¬ 
ciated with the four remaining horizontal rows 
of terminal groups on the terminal board (only 
four out of the five horizontal rows of terminal 
groups are indicated). Selectors such as 60 will 
50 therefore have 30 steps with provision at each 
step for connecting either 4 or 8 circuits. The 
selectors 54 and 54' on the other hand, need have 
but 20 steps, provision being made by each pair 
of such selectors for bringing together 20 circuits 
55 at each step. 

As shown, the single selector 52 may have pro¬ 
vision for 6 steps of 8 contacts each. The selec¬ 
tor 53 may also be a 6 step selector, but only 4 con¬ 
tacts need be provided at each step, although if 
60 desired, for manufacturing convenience, the se¬ 
lectors 52 and 53 may be made alike with but 
half of the contacts of the latter actually used at 
each ster. i 

The step-by-step movements of the three 
65 groups of selectors 52 and 53. 54, 54', etc., and 
60, 60', etc., may be controlled respectively by the 
three wires 44, 45 and 46. The selectors 52 and 
53 may be operated through the medium of a 
relay 65, the magnet coil of which as shown, has 
70 its terminals connected respectively to ground 
and to the wire 44. The relay 65 serves to actuate 
relay contact 66 which places a source of current 
as at 67 in circuit with the stepping magnets of 
the selectors 52 and 53, return circu'ts being pro¬ 
vided from each of the stepping magnets through 


ground to a grounded terminal of the battery 67, 
as indicated. Accordingly, whenever an electri¬ 
cal impulse is applied to wire 44, relay 65 will 
actuate the contact 66 and apply a more power¬ 
ful impulse directly to the stepping magnets of 5 
selectors 52 and 53. A group of such impulses 
will serve to advance these selectors to the posi¬ 
tion corresponding to the terminal board section 
on which the terminals for the stock to be chosen 
are located. In a similar manner the wire 45 10 
may be connected to operate a relay as at 68, 
which in turn is adapted to impart impulses to a 
wire 69 from battery 70 for operating selectors 
54, 54'—57, 57' Inclusive. Each of the other sec¬ 
tions of the terminal board may be similarly pro- 15 
vided with relays controlled over the wire 45. 
For example, relay 71 is connected to control the 
selectors 58, 58'. 59. 59', etc. The wire 45 may 
be extended as at 72 to the corresponding relays 
of other sections of the terminal board. Accord- 20 
ingly while the selectors 52 and 53 are being ad¬ 
vanced with step-by-step movements, the selec¬ 
tors 54, 54', etc., may be simultaneously advanced 
in a similar manner by groups of impulses trans¬ 
mitted over the control wire 45. In a similar 25 
manner, control wire 46 is arranged to control 
selectors as at 60, 60'. 61,61' respectively, through 
the medium of relays as at 73 and 74. The re¬ 
lays 73 and 74 may be conveniently arranged as 
shown to each control the corresponding selec- 30 
tors of two other terminal board sections in ad¬ 
dition to the sections which are here shown in 
part. It will thus be apparent that by the use 
of the three control wires 44, 45 and 46, the three 
groups of selectors may be simultaneously but 35 
independently controlled so as to choose the ter¬ 
minals for the desired quotations which are to be 
changed to the exclusion of all other terminals 
on the terminal board. 

The manner in which the indicators are actu- 40 
ated after the selecting operations are completed, 
will now be explained in detail. We may assume 
that at least certain of the indicator units which 
have been selected by a previous selecting op¬ 
eration are positioned to exhibit certain numerals 45 
and not their “blanks”. Therefore, a con¬ 
venient method of posting a new quotation is to 
first restore all selected indicators to exhibit 
“blanks” and then the operator may send groups 
of impulses over the control wires 47. 48, 49 and 50 
50 respectively, corresponding in number to the 
numerals of the new quotation, no subtracting or 
adding m respect to the previous quotation being 
then necessary. The circuits established for such 
“restoration operation” are as follows: For 55 
restoration purposes a group of impulses equal to 
or greater in number than the number of pos¬ 
sible positions of each indicator is transmitted 
over the control wire 5! for the purpose of ad¬ 
vancing each Indicator as previously selected to 60 
its "blank” position, regardless of its previous po¬ 
sition. That is to say. as many as 10 impulses 
will be available at each chosen indicator so that 
for example, if the indicator previously exhibited 
the numeral “1”, such 10 impulses would advance 65 
the indicator so as to exhibit successively each of 
the numerals from 1 to 9 and 0 and finally 
“blank”. On the other hand, if the indicator 
previously exhibited the numeral “9”, then only 
two of such impulses would be necessary to ad- 70 
vance the indicator from 9 to 0 and from 0 to 
“blank”. Thereupon the additional 8 impulses 
would be rendered ineffective by reason of the 
operation of the two-way switch above described 
in connection with the indicator construction. 75 


Of course. If desired, the indicator drums might 
be arranged to rotate in a direction opposite to 
that above suggested so that if the indicator pre¬ 
viously exhibited the numeral “1”, then but a 
5 single “restoration” impulse would be necessary 
to restore that indicator to “blank”. 

The impulses over control wire 51 each ener¬ 
gize control relays as at 75. 76, 77 and 78. Relay 
75 has four “make” contacts, which upon actua- 
10 tion of the relay cause the four wires 47, 48, 49 
and 50 to be all connected to the control wire 51. 
The four wires 47, 48, 49 and 50 in turn, it will 
be noted, are extended to the wiper arm of selector 
53. Selector 53 will thereupon serve to electri- 
15 cally connect the control wires to its bank of 
contacts which correspond to the terminal board 
section previously selected. For example, if the 
wiper makes contact with a bank of contacts at 
79, the circuits will continue through wires 80 to 
20 the wiper arms of selectors 54, 54'—57, 57' in¬ 
clusive. Then assuming that these wiper arms 
are in positions to contact with banks of con¬ 
tacts such as at 62 and 62', the circuits will con¬ 
tinue through wires as at 81 to the terminals 29' 
25 of the first vertical row of indicator terminals. 
The impulses received over the control wire 51 
will therefore impulsively energize indicator mag¬ 
nets 22. With such of the indicators as are not 
exhibiting blanks, the circuit will be continued 
30 through the indicator switch contacts 34 to con¬ 
tacts 32, thence through wires as at 82 to selector 
60'. Assuming that the selector 60' is so po¬ 
sitioned that its wiper makes contact with a bank 
of contacts as at 83, then it will be observed that 
35 circuits are made only through the magnet coils 
of the four indicators for giving the opening 
value for the stock, the indicator terminals of 
which are in the first vertical row as well as the 
first horizontal row. Therefore, only these four 
40 indicators will be supplied with “restoration” im¬ 
pulses. From the contacts 83 the “restoration” 
circuits are continued through the wiper of selec¬ 
tor 60' to a corresponding bank of contacts 84 
on the selector 52. thence through the several cor- 
45 responding insulated wiper contacts of selector 52 
to a group of contacts 85 at relay 78. The relay 
78 being energized, as above stated, its armature 
connects all of the contacts 85 through a wire 
86 to a “make” contact 87 of relay 76. Since 
50 relay 76 is also being energized by the impulses as 
above stated, the contact 87 will be connected by 
the relay armature with the ground at 88, form¬ 
ing a return circuit cooperating with the con¬ 
trol wire 51 in a manner hereinafter described. 
55 Assuming that certain of the four indicators 
which are thus supplied with “restoration” im¬ 
pulses are already at their normal positions, or 
after several impulses arrive at their normal po¬ 
sitions, then the circuits from such “restored” in- 
00 dicators will be continued not through indicator 
contacts 32, but through contacts 33. which in 
turn are associated through terminals 31' with 
selector 60. At selector 60 the circuits will be 
continued through the selector wiper arm in the 
r >5 same manner as at selector 60', thence through 
wires as at 89 to a corresponding group of con¬ 
tacts 90 on the selector 52, the contacts 90 being 
in the same bank as the contacts 84. From the 
contacts 90 the circuits are continued through the 
70 corresponding insulated wiper arm contacts, 
through wires 91 to a group of four contacts 92 
on relay 77. However, the “restoration" impulses 
will have energized relay 77, as above stated, 
causing the circuits as just traced to be opened at 
75 the contacts 92. Accordingly such indicators as 


have arrived at their normal positions will not 
be energized by further “restoration” impulses. 
As soon as ten “restoration” impulses have been 
received, all four of the in<)iicators will of course 
have been restored to normal ready for resetting 
to post a new quotation. 

The circuits for resetting the same four in¬ 
dicators will now be traced. The “restoration” 
impulses having been completed, the relays 75, 
76, 77 and 78 will no longer be impulsively en¬ 
ergized. Therefore, although the “restoration” 
impulses were carried to the four indicators as 
a group, the “actuation” impulses will be carried 
over the four control wires 47, 48, 49 and 50 


10 


independently, since the rejlay 75 is de-energized. 15 


and 50 the four cir- 


From the wires 47, 48, 49 
cults continue independently through the four 
wires 80 respectively to tlje four pairs of selec¬ 
tors 54, 54'. 55. 55', 56, 56 
sumed that these selectors 


tions as during the “restoration” action above 


described, then these four 


through the four pairs of selector wiper arms re¬ 


spectively to the hundreds 


tions terminals of the indicators which have 25 
been previously "restored” Therefore over these 
four circuits groups of “actuation” impulses may 
be transmitted to each of the four indicators in¬ 
dependently and simultaneously if desired, a suf¬ 


, 57, 57'. If it is as- 
are in the same posi- 


20 


circuits will continue 


tens, units and frac- 


ficient number of impulses being provided in 


30 


each group to “actuate’ 
dicator step-by-step to a 


^he corresponding in- 
aosition indicating the 


desired numeral for showing the new quotation 


or price. These four circuits are continued 


through the indicator contacts 34, the first im- 35 


through the contacts 
itors are at normal or 
at the time the fiijst impulses are trans- 
From the contacts 33 the circuits will 


40 


45 


It will be under- 
cdnnection 88 forms a 
I the impulses arriving 
48, 49 and 50. Tne 


50 


pu.se of each group passin 
33 inasmuch as the indie 
“blank 
mitted. 

be continued through selectors 60 and 52 in a 
manner above described, thence through wires 
91 to contacts 92. At this time the relay 77 not 
being energized, all four cf the contacts 92 will 
be grounded through the armature of relay 77. 
through a wire 93, a break contact 94 of relay 
76, and ground connection) 88. 
stcod that the ground 
common return path for 
over the control wires 47 

selector 60 cooperating with the selector 52 and 
the contacts 92 therefore provide a path for com¬ 
pleting the circuits for thi first impulses of each 
group sent to the four indicators. However, after 
the first impulse, each of t|he four indicators will 
of course be moved from normal or “blank" po¬ 
sition so that thereafter indicator 
be made only through indicator 
which cooperate with selector 60' 
plained. According^, all “actuation” impulses 
after the first will follovjr circuits through se¬ 
lector 60', contacts 84 (at selector 52) and 
thence through connecting wires 95 to an¬ 
other set of contacts 96 under the control 
of relay 77, the contacts 96 being at this 
time all grounded by tl[ie armature of relay 
77 in the same manner a? contacts 92. There- 
fere, each of the four indicators will be energized 
and moved step-by-step tjo the desired positions 
by sending the proper number of impulses over 
these circuits. After th(e four indicators are 70 
thus actuated, the receiving circuits are ready 
for the selection of a new stock m the manner 
as above described. 

It will be understood tnat the “high". 

“last”, “high and last” anld “low and last 


circuits will 
contacts 32, 
as above ex- 


00 
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iow". 

mdi- 
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cators would be actuated in a similar manner 
if the selectors 60 and 60' has been actuated to 
choose the same. Also, it will be understood 
that selected indicators associated with other 
5 terminal board sections would have been actu¬ 
ated in a similar manner had the selectors 52 
and 53 beeen moved to other banks of contacts. 

Method of multiplex transmission 

10 According to our Invention provision for giv¬ 
ing quotation service for as many as 1200 stocks 
or other items may be made by providing no 
more than four line wires. In the particular ex¬ 
ample shown in Fig. la. line wires are indicated 
15 at 100. (01. i02 and 103. The wire 100 is pro¬ 
vided to carry by multiplex transmission the im¬ 
pulses which are suitably distributed at the re¬ 
ceiving stations to the 8 control wires 44—51 in¬ 
clusive. The line wire 101 is provided to serve 
20 a similar purpose with duplicate transmitting 
equipment. That is. the apparatus here dis¬ 
closed, as above stated, provides for quotation 
service for 600 items and accordingly duplicate 
equipment may be used to provide for a total 
25 of 1200 stocks or items. 

The wires 102 and 103 are provided to carry 
an alternating current, say of 60 cycles, for pur¬ 
poses of synchronizing the multiplex transmis¬ 
sion apparatus hereinafter described. The wire 
30 102 may also be utilized to control certain emer¬ 
gency circuits hereinafter referred to. In in¬ 
stances where the same carefully regulated 60 
cycle current is available both at the transmit¬ 
ting and receiving stations, the use of the wires 
35 102 and 103 for synchronizing purposes may of 
course be obviated. From the foregoing it will 
be noted that a one wire quotation system is 
thus provided. i 

It will be understood that line wires 100-103 
40 inclusive may run from the central transmitting 
station or stations to a plurality of brokers’ of¬ 
fices or other places which are equipped with 
the receiving apparatus, the various receiving 
stations being connected in multiple with the 
45 line wires. The various parts of Fig. 1 of this 
application serve to illustrate a complete trans¬ 
mitting station in conjunction with a complete 
receiving equipment. 

At the transmitter a rotatable collector shaft 
50 is indicated at 104. the same being driven by a 
suitable motor 105 acting through a friction 
clutch 106 which may be of a type which is here¬ 
in after described in connection with Fig. 4. The 
alternating synchronizing current of line wires 
55 102 and 103 is made to energize polarized mag¬ 
nets as at 107 and 108, which in turn control an 
escapement mechanism 109, the details of con¬ 
struction of one form of which are hereinafter 
described in connection with Figs. 4 and 5. 

60 At the receiving station a rotatable distrib¬ 
utor shaft 110 is provided and is likewise driven 
by a motor 111 through a friction clutch 112 sim¬ 
ilar to the clutch 106. The distributor shaft is 
also controlled by an escapement mechanism as 
65 at 113, which in turn is energized by polarized 
magnets as 114 and 115, which are under the 
control of the alternating synchronizing current 
supply of the line wires 102 and 103. The mo¬ 
tors 105 and 111 of course may be driven by any 
TO suitable source of power, such as the ordinary 
lighting circuit, and it is unnecessary that these 
motors be driven at exactly the same speed so 
long as the speed of each is great enough to al¬ 
ways rotate the collector and distributor shafts 


nisms will permit. The collector shaft (04 may 
carry a rotatable insulated contact brush as at 
116 which cooperates with a stationary contact 
ring 117. The contact ring 117 it will be noted 
comprises four series of arcuately arranged con- 5 
tacts separated by spaces or insulation members. 
Eight contacts are provided in each of these four 
groups. Corresponding contacts in each of the 
four groups may be suitably connected (such 
connections being omitted for simplicity in the 10 
drawings). These eight contacts correspond re¬ 
spectively to the eight control wires 44-51 inclu¬ 
sive above referred to. The first three of these 
eight contacts are supplied with selector impulses 
over selector wires as at 118 leading from the 15 
selector apparatus shown in Fig. lc. The next 
four contacts of each group are connected to four 
“actuation” circuit wires as at 119, providing 
for the hundreds, tens, units and fraction “actu¬ 
ation" impulse groups supplied by the “actuation” 20 
impulse counters shown in Fig. lb. The last con¬ 
tact in each group on the contact ring 117 may 
be connected to a “restoration” wire as at 128 
leading to the “restoration” impulse counting 
devices hereinafter described, and also shown in 25 
Fig. 4b. 

The collector shaft 104 is provided with another 
rotatable insulated contact brush 121 which co¬ 
operates with a contact ring 122. The contact 
ring 122 likewise has four groups of contacts, cor- 30 
responding contacts of each group being con¬ 
nected (these connections being omitted for sim¬ 
plicity) . Five contacts are arranged in each of 
these four groups and the same may be con¬ 
nected by wires as at 123 to the “actuation" and 35 
“restoration” impulse counters of Fig. lb. The 
purpose of the brush 121 and the contact ring 122 
is to distribute impulses in proper sequence to 
the "restoration” and "actuation” impulse count¬ 
ers. as will be hereinafter described in detail. 40 
The intervening spaces between the groups of 
five contacts may be filled either by insulation 
or unused segments. 

The collector shaft 104 is also provided with a 
third insulated contact brush 124 cooperating with 45 
a third contact ring 125. This ring may be pro¬ 
vided with four insulation inserts, as at 126. lo¬ 
cated in alignment with the insulation pieces be¬ 
tween the contact groups of contact ring 117. It 
will be noted that the brushes 116. 121 and 124 50 
are also arranged in alignment. The purpose 
of the contact ring 125 is to control certain “lock¬ 
ing” circuits, preventing the sending of impulses 
whenever the collector and distributor shafts 104 
and 110 are out of phase, and also preventing the 55 
transmission of impulses of abnormally short du¬ 
ration, further reference to which will be made 
hereinafter. 

The distributor shaft 110 is provided with a 
rotatable insulated contact brush 127 which co- 60 
operates with a contact ring 128. The brushes 
116 and 127 and the contact rings 117 and 128 
may be of like construction, except that the con¬ 
tact ring 128 may be mounted upon a rotatable 
cylindrical member 129. as distinguished from 65 
the ring 117 which is stationary. An additional 
rotatable insulated contact brush 130 is pro¬ 
vided to cooperate with the ring 128, the brushes 
127 and 130 being spaced apart with an angular 
difference equivalent-approximately to the width 70 
of four of the contact segments. The purpose of 
the brush 127 is to distribute the impulses arriv¬ 
ing over the line wire 100 to the various contacts 
on the ring 128. These contacts, it will be noted. 
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each group, corresponding contacts of the vari¬ 
ous groups being connected, although for sim¬ 
plicity the latter connections have been omitted. 
The purpose of the brush 130 is to apply current 
5 successively to the various contacts of the ring 
128 at a short interval just after the contacts 
have been engaged by the brush 127. The brushes 
127 and 130 cooperate with means for prolonging 
the effect of the line impulses, in the manner 
10 hereinafter described. 

The cylinder 129, which may be rotatably 
mounted in suitable bearings, schematically indi¬ 
cated at 131, carries, in addition to the contact 
ring 128, another contact ring 132 similar to the 
15 contact ring 125 above described and cooperating 
with the ring 125 in the control of circuits for pre¬ 
venting transmission of impulses whenever the dis¬ 
tributor shafts are out of phase with the collector 
shaft 104. The cylindrical member 129 may also 
20 carry a ratchet wheel 133 cooperating with a pawl 
member 134, the latter being in turn operatively 
connected to an armature 135 under the control of 
magnets 136. The function of these elements is 
to cause the cylindrical member 129. together with 
25 its contact rings, to be rotated with a step by step 
movement to bring the distributor mechanism ef¬ 
fectively into proper phase relationship with the 
collector mechanism at the transmitting station 
in the event that, for any reason, such phase re- 
30 lationship has been disturbed. 

The electrical connections to the various col¬ 
lector and distributor contacts will now be de¬ 
scribed. At the transmitting station the rotatable 
brush 116 serves to successively engage the con- 
35 tacts connected to the wires 118 and 119, as above 
explained, and whenever such wires are energized, 
electrical impulses will be generated by or con¬ 
ducted through the brush 116. such impulses be¬ 
ing conducted through a slip ring and brush at 
40 137 to a connecting wire 138. Thence, if the col¬ 
lector and the reciving station distributors are in 
proper condition for transmission of such im¬ 
pulses. the same will be conducted through 
contacts at 139 at a relay (40. thence to line wire 
45 100 by way of a connecting wire (41. At the re¬ 
ceiving stations the impulses on line wire 100 are 
conducted by connecting wire 142 to a brush (43, 
making contact with the brush (27. as shown. 
Thence, the impulses are distributed over the con- 
50 tacts of ring 128 according to the timing of such 
impulses. The distributed impulses are then 
conducted over the eight connecting wires, as at 
(44. to a corresponding number of slip rings (45 
mounted upon the cylindrical member 129. For 
55 simplicity, the connections (44 are shown sche¬ 
matically as being outside the cylindrical mem¬ 
ber (29. but it will be understood that in the ac¬ 
tual construction of the apparatus such connec¬ 
tions may be readily made within the cylindrical 
50 member. The distributed impulses are taken 
from the slip rings (45 by brushes, as at (46. The 
brushes 146 may be connected in turn, respective¬ 
ly. by wires, as at (47. to the group of impulse pro¬ 
longing relays 148 to (55. inclusive. The relays 
65 (48 to (55. inclusive, correspond respectively to 
the control wires 44 to 51, inclusive. 

Impulse prolongation 

The manner in which the relays (48. etc. op- 
70 erate will now be explained. 

Assuming that an impulse is applied to the first 
of the connection wires (47. such impulse will 
serve to momentarily energize a line relay, as at 
156. This relay thereupon will “pick-up", there- 
?«; by connecting a source of current 157 to a coil 
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(58 of relay (48. Relay (48 thereupon “picks- 
up”. closing three sets of contacts, as at (59, 160 
and (61. Contacts 159 thereupon serve to con¬ 
nect the battery 157 to contjrol wire 44, thus initi¬ 
ating the impulse on this control wire. At the 5 
same time, contact (60 prepares but does not com¬ 
plete a circuit for the de-energization of relay (48. 

This circuit comprises the corresponding contact 
on the ring (28. one of thel wires (44. one of the 
brushes (46. and the first of the wires (47. and 10 
also a second coil 162 provided on relay (48, the 
other terminal of such co^l being connected to 
ground. Meanwhile, the contacts (61 close a 
"stick circuit” for the relay (48. This latter cir¬ 
cuit runs from battery (57 through contacts ( 6 (. 15 
thence through coil 158 to ground or the opposite 
pole of the battery. Meanwhile, the impulse ini¬ 
tiated on the control wire 44 still persists. How¬ 
ever. when the distributor brush 130 arrives at 
the particular contact of ribg (28 through which 20 
these operations were initiated, the de-energiza¬ 
tion circuit of relay 148 becomes completed. This 
circuit extends from battery (57 through a con¬ 
nection wire (63 to a brush (64. thence to brush 
130 to the designated contact on ring (28. thus 25 
completing the circuit through contacts (60. as 
above traced. This circuit results in the energi¬ 
zation of relay coil (62 in such manner that its 
magnetization opposes that of coil (58. permitting 
relay (48 to then “drop |ut”. Thereupon the 30 
contacts (59. 160 and (61 become separated, ter¬ 
minating the impulse on control wire 44 and re¬ 
storing the circuits to normal. In a similar man¬ 
ner. each of the other relays (49 to (55. inclusive, 
become operative upon the distribution of im- 35 
pulses to the other contacts on ring 128. There¬ 
fore. when impulses properl y timed are sent over 
the line wire ( 00 . the coriesponding number of 
similar impulses are imparted to the various con¬ 
trol wires 44 to 51. inclusive, except that the lat- 40 
ter impulses are of longer duration, that is. they 
are approximately four times longer than the 
impulses as transmitted over the line 100 in the 
particular example here shown. With such pro¬ 
longation of the impulses, sufficient time and 45 
energy are made available over the control wires 
to actuate the selectors snd indicators in the 
manner above explained. 

During the normal operation of the apparatus 
at the transmitter, the bnjtsh (21 may be ener- 55 
gized as from a battery at (65 through normally 
closed contacts (66 at relay (40 and through a slip 
ring and brush at (67. Therefore, each time that 
the brush (21 engages one of the contacts of ring 
( 22 . an impulse will be imparted to the corre- 55 
sponding connection wire 23. as will be herein¬ 
after further referred to. 

Correction of phase displacements 

The manner in which th« contact rings (25 and 60 
(32 cooperate in the correction of phase displace¬ 
ments will now be explained. 

The distributor shafts 11 (I may be provided with 
rotatable insulated contact brushes, as at ( 68 . 
connected as by a slip ring and brush (69 and a 6 .‘> 
connection wire (70 to the line wire (02. When 
all of the distributor shafts (10 at the various re¬ 
ceiving stations are in proper phase relationship 
in respect to the collector shaft (04 at the trans¬ 
mitting station, all of the contact rings (32 are at TO 
the same angular positions in respect to their 
brushes (68 as is the collector ring (25 in respect 
iO its brush 1 24. The ring (25 is connected to the 
battery (65. so that, except wher. the brush (24 
engages one of the insulation piec».s (26. the brush 75 
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Is connected to the battery. From this brush a 
circuit is provided through a slip ring and brush, 
as at 171. to a connection wire 172. thence through 
the coil of a relay 173 to ground (or the opposite 
terminal of the battery 165). This circuit when 
closed energizes the magnet of relay 173, caus¬ 
ing its contacts, as at 174, to be opened. How¬ 
ever. when the brush 124 engages one of the in¬ 
sulation pieces 126. the relay 173 is de-energized 
momentarily and the contacts 174 are closed. 
This prepares a circuit from ground through bat¬ 
tery 175 through tbe magnet coil of a relay 176, 
thence to line wire 102. This circuit continues 
from the line wire at the receiving stations 
through connection wires, as at 170. thence to 
brush 168. Now. if the distributor shafts are in 
proper phase relationship, the brushes 168 at this 
time at the various receiving stations will all 
be located upon insulation segments 177 of the 
rings 132. and the circuit above traced will re¬ 
main open at these segments and no phase cor¬ 
recting steps will be necessary. However, in the 
event that, for any reason, the distributor shaft 
should become out of phase with the transmitter, 
then at the time the circuit is prepared as above 
traced, the brush 168 of the displaced distributor 
will be in contact with the ring 132 and not in 
engagement with one of the insolation segments 
177. Thereupon the circuit will be continued 
from the brush 168 through the ring 132. thence 
to a brush 178 to a connection wire 179 to a coil 

180 of a relay 181. thence to ground. Relay 181 
thereupon "picks-up". closing its two sets of 
contact members 182 and 183. The closing of 
contacts 182 closes a "stick circuit” for the relay 

181 as follows.—battery 184, contacts 182, nor¬ 
mally closed contacts 185 < under the control of 
the armature 135). magnet winding 186 of relay 
181 to battery. The closing df the contacts 
183 results in the energization bf the magnets 
136 through a circuit running from battery 184, 
contacts 183. magnets 136. thence through a 
ground return to battery, if desired, a signal 
lamp, as at 187. may be connected in multiple 
with the magnets 136. Thus, the momentary clos¬ 
ing of the circuit through the line wire 102 and 
the brush 168 through the medium of the relay 
181 causes the energization of magnets 136. The 
“stick circuit” above traced functions to pro¬ 
long such energization a sufficient length of time 
to insure the proper operation of the armature 
135. which, acting through its pawl 134 and the 
ratchet 133. causes the cylindrical member 129 
to be rotated and advanced through an angle 
equivalent to one ratchet tooth. Meanwhile, the 
operation of armature 135 results in the opening 
of the "stick circuit” of relay 181 at contacts 185. 
thus de-energizing the magnets 136 at the proper 
time. 

Meanwhile, at the transmitting| station, the re¬ 
lay 176. -which will have been energized by the 
circuit as closed through the line 102. will “pick¬ 
up”. thus closing its contacts atj 188. Through 
contacts 188 a circuit is closed from battery 175 
through the magnet winding of relay 140, thence 
by a ground return to battery. The relay 140 
thereupon “picks-up”. opening its sets of contacts 
at 139 and 166. but closing additional sets of 
contacts at 189 and 190. 

It will be observed that the opening of contacts 
139 results in the opening of the circuit from the 
collector ring 117 to the line wire 100, thereby 
preventing the further transmission of “selector” 
or “actuation” impulses until the phase displace- 


likewise operates to remove the battery 165 from 
the impulse generating ring 122, thus preventing 
further imparting of impulses to the impulse 
counters. 

The closing of the contacts 189 causes a circuit 5 
to be closed from battery 165 through contacts 
189. connection wire 191, to magnet winding 192 
of a relay 193 (see Fig. lc). The relay 193 when 
thus energized functions to prevent further 
transmission of “selector” and “actuation” im- 10 
pulses, as will be hereinafter described. The 
closing of the contacts 190 causes a circuit to be 
closed from battery. 165 through contacts 189, 
contacts 190. to a warning signal lamp, as at 194. 
through a ground return to battery. The relay !•> 
140 as indicated may be provided with a copper 
slug or a short circuited winding, so that the re¬ 
lay will be slow to release. 

Accordingly, the circuits established or broken 
by the contacts of the relay 140 will remain in -0 
that condition for a time sufficient to permit the 
brushes 124 and 168 to travel to the next insula¬ 
tion segments 126 and 177, respectively. There¬ 
upon. if the phase displacement has been cor¬ 
rected by the single step advancement brought 
about by the magnets 136. then the brushes 124 
and 168 will arrive at the insulation segments 
simultaneously, and, in that event the circuit 
established through line wire 102 will be broken at 
one of the segments 177. This will permit the re- 20 
lays 176 and 140 to “drop out”. 

However, if the single step advancement of the 
cylindrical member 129 has been insufficient to 
correct the phase displacement, the circuit 
through line wire 102 will be again completed. 
causing the magnets 136 to be again energized 
for giving the distributor rings another correc¬ 
tive advancing step. If necessary, additional ad¬ 
vancing steps will be applied in like manner until 
the phase displacement is corrected. 40 

Meanwhile, the relay 140 will remain energized 
for continuing the warning signal 194 and for 
retaining the transmitting circuits inactive, as 
above described. Immediately upon complete 
correction of the phase displacements, however, 45 
the transmitter will continue in the normal way. 

Transmission of selecting impulses 

As above stated, the devices and circuits for - Q 
transmitting selector operating impulses are 
shown in Fig. lc. Three groups of operating keys 
may be provided as follows. To select the desired 
receiving station terminal board section, s x keys, 
as at 195, may be provided corresponding, re- 5 - 
spectively, to the six terminal board sections 
above referred to. To select the desired vertical 
row on the terminal board, a group of twenty 
keys, as at 196, may be provided for controlling 
the actuation of the selectors, such as 54'. etc., 60 
above described. To operate the selectors 60'. 
etc., as above referred to. a group of thirty keys, 
as at 197. may be provided. The groups of keys 
195. 196 and 197, respectively, are arranged to 
cooperate with impulse counting devices 198, 199 05 
and 200. These impulse counting devices may 
be accompanied, respectively, by relays 201, 202 
and 203. Each stock or other item, provision for 
which is made on the receiving station terminal 
boards, may be arbitrarily identified with three 70 
particular keys, one of each of the groups 195, 

196 and 197. Accordingly, in selecting the indi¬ 
cators for a particular stock, the operator presses 
a proper key in each of these three groups. The 
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designed to each make contact with one of the 
groups of connection wires 204. 205 and 206. 
Each of these connection wires Is associated with 
corresponding contacts, as at 207, 208 and 209. 
5 provided respectively upon the impulse counting 
or stepping devices 198, 199 and 200. The step¬ 
ping devices are provided with wiper contacts 210, 
211 and 212, respectively, which are connected to 
the windings of relays 201, 202 and 203. the other 
10 terminals of such windings being grounded. 

The thirty keys 197 may bear a serial designa¬ 
tion as 1 to 30, in which event key I may select 
"open” indicators in the upper horizontal row: 
key 2, "high" in said row; key 3, "low”; key 4. 
15 "last”: key 5. "high” and "last”; key 6. "low” 
and “last”; key 7. "open” indicators in the second 
upper horizontal row; key 8. “high” in the second 
upper horizontal row; etc. 

The keys 197 may be labeled Op I. Hi I, etc.. Op2 
20 Hi2, etc. where 1 and 2 designate the horizontal 
row. Any range of any stock may be selected 
by pressing the proper section key. the proper 
vertical row key. and the proper horizontal row 
key. the proper keys for each stock being desig- 
25 nated by a table, for example combined ranges 
"high” and "last” of stock XAX may be'desig¬ 
nated 356 to be set up respectively on keys 195. 
196 and 197. 

The operation of the stepping device 198 in con- 
30 junction with the keys 195 will now be described, 
the operation of the stepping devices 199 and 
200 being similar. 

The operating keys may be of a type well known 
in the art. arranged in groups as shown in such 
* manner that one of the keys will normally be 
in depressed condition. When another of the 
keys is then pressed, the key formerly depressed 
will be automatically raised to normal position. 
Each of the keys when depressed serves to close 
40 the circuit as from ground through battery 213, 
contact bar 214, through the depressed key to 
one of the connection wires 204. thence to the 
corresponding contact at 207 to the wiper contact 
210. relay coil 201, to ground. Relay 201 is ac- 
45 cordingly normally energized, whereby a circuit 
will be normally opened at one of its contacts 215 
and also at another of its contacts 216. A third 
contact, as at 217. will be normally in closed posi¬ 
tion. The contacts 216 and 217 are for certain 
50 control purposes hereinafter described. The con¬ 
tact 215 is located in the circuit of one of the 
connection wires 118 above referred to which runs 
to the collector ring 117. This circuit is. there¬ 
fore. normally open, so that no impulses are nor- 
33 mally transmitted from the collector ring contact 
corresponding to this circuit. 

Assuming now' that the operator desires to se¬ 
lect a stock, the indicator terminals of which are 
located on the third terminal board section at the 
<;o receiving stations, he will press the third key of 
the group 195. thus causing the first key (which 
is indicated in depressed condition) to be raised, 
opening the circuit through the corresponding 
. connecting wire 204 and through the relay 201, 

1 but preparing another circuit through the third 
connecting w’ire 204 and through the third con¬ 
tact 207. Meanwhile, however, relay 201, upon 
being deenergized, will cause a circuit to be 
- 0 closed through contact 215 and through a con¬ 
nection wire 218. thence to battery 213 and the 
ground return above mentioned in connection 
with the receiving equipment. The four con¬ 
tacts on the collector ring 117 corresponding to 
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glzed, and accordingly four times during each 
revolution of the brush 116 impulses will be taken 
from the col’ector ring and applied to the line 
wire 100. These impulses will be applied to the 
corresponding distributor contacts at the receiv- 5 
ing stations, and thence through the impulse 
prolonging relay 158 to the selector control wire 
44. Meanwhile, every imp|ulsc arriving at the 
control ware 44 of the tellkale receiver at the 
transmitting station will pass through a connec- 10 
tlon wire, as at 219 (see Fig. la), thence to a 
stepping magnet 220 of the Stepping device -198. 

It will be noted that additional connection 
wires, as at 221 and 222, ire provided, respec¬ 
tively. for the selector control wires 45 and 46, 15 
in order to supply impu sci to the stepping de¬ 
vices 199 and 200. Except for the connection 
wires 219,221 and 222. the receiving station equip¬ 
ments are identical for the transmitting station 
checking board and the remotely controlled re- 20 
cciving equipments located ^t the various brokers* 
offices, the wires 219. 221 and 222 being, of course, 
omitted at the regular receiving stations. 

With the above described circuits, the collector 
brush 116 in effect generates "selector” impulses 25 
on the line so long as re’ay 2 31 is de-energized and 
contact is made at 215. These impulses also, 
meanwhile, cause the stepping magnet 120 to be 
impulsive’y energized for advancing the wiper 
contact 210 with a step by step movement over 30 
the contacts 207. the wiper contact 210 being 
operatively associated with the stepping magnet 
by way of a ratchet and pawl device, indicated 
at 223. The stepping devices 198. 199 and 200 
may be constructed in a manner generally sim- 33 
ilar to the construction of the receiving station 
selectors above described. 

As soon as the wiper contact 210 is advanced 
so as to engage the third contact 207 correspond¬ 
ing to the key which has been pressed, a circuit 40 
will again be completed through relay 201. similar 
to the original circuit above described through 
that relay, except such ciicuit wi’l run by way 
of the third key instead of the first. Thereupon 
relay 201 will "pick-up" and open the circuit at 45 
contact 215, whereupon no further impulses will 
be collected at the collector ring 117 and no 
further impulses will be delivered to the stepping 
magnet 220. Meanwhile, the receiving station 
selectors will have been advanced to their third 50 
contact bank for choosing the third terminal 
board section. Since the two additional select¬ 
ing operations as performed by the stepping de¬ 
vices 199 and 200 are similar to that performed 
by the stepping device 198. such operations will 55 
not be described. It may be observed, however, 
that the stepping devices 199 and 200 may be 
actuated concurrently with the device 198 so as 
to concurrently transmit interspaced groups of 
"selector" impulses by the multiplex transmit- 60 
ting devices over the single lin*’ wire 100. thus 
concurrently adjusting the three groups of selec¬ 
tors at all of the receiving stations in prepara¬ 
tion for actuation of the chosen indicators. 

. . 65 

Transmission of “restoration” and " actuation ” 

impulses 

Referring to Fig.lb. a |"restoration" impulse 
counter is indicated at 225. Actuation impulse 
counters are shown at 226. 227. 228 and 223 for "0 
operating respectively the (jihosen hundreds, tens, 
units and fraction indicators. 

The "restoration" impulse! counter 225 may com¬ 
prise a series of contacts 230. a wiper contact 231 






2 , 052,539 


by a stepping magnet 232 acting through a suit¬ 
able ratchet and pawl as at 233. A multi-contact 
relay 234 is associated with this impulse counter 
for controlling various circuits hereinafter de- 
5 scribed. This impulse counter may also be asso¬ 
ciated with a "starting switch" 235 having a lock¬ 
ing member 23S controlled by a tripping magnet 
237. the tripping magnet in turn being under the 
control of contacts at 238 at the stepping device. 
10 The operation of this “restoration” impulse 
counter is as follows: Assuming that the selec¬ 
tion of the indicators for the desired stock or 
other item has been accomplished by the operation 
of the selector impulse counters above described. 
15 upon completion of the action of the selector im¬ 
pulse counters all three of the relays 201 , 202 and 
203 (see Fig. lc) will have "picked up”. There¬ 
fore circuits will be broken between the arma¬ 
tures of these relays with all of the contacts as 
20 at 21 G. (corresponding contacts on the relays 202 
and 203 are designated as 218' and 216" respec¬ 
tively). However, pending the transmission of 
“selector" impulses, the contacts 218 have served 
to close the circuit from battery 213 through wire 
25 218. contacts 216. etc., to wire 239. to a relay 240, 
thence by a ground return to the battery. There¬ 
fore. throughout the period of sending of "selec¬ 
tor” impulses, the relay 240 is “picked up” main¬ 
taining a contact at 241 in open circuit condi- 
30 tion. The function of the contact 241 as will be 
hereinafter explained, is to delay the transmis¬ 
sion of any "restoration” or "actuation” im¬ 
pulses until the transmission of “selector” im¬ 
pulses is completed. As soon as all of the three 
35 contacts 216. 216' and 216" are opened upon com¬ 
pletion of the selector operation, it will be ap¬ 
parent that the relay 240 will "drop out”, thus 
closing the circuit from ground through battery 
242 contact 241. connection wire 243 to contact 
40 244 of the "restoration” impulse starting switch 
235 (see Fig. lb). Now. assuming that the opera¬ 
tor has pressed the starting switch 235 in prep¬ 
aration for starting the "restoration" impulse 
counter, then the contact 244 will be locked down 
45 by the member 236 so as to make contact with a 
contact 245. Therefore, the circuit from battery 
242 will be continued through contact 245. con¬ 
nection wire 246. to the stepping magnet 232, 
thence by ground return to battery. Normally 
50 the wiper contact 23* makes contact with a con¬ 
tact 247. whereby a circuit is completed from 
ground to battery 248, through the wiper contact 

231. contact 247. wire 249. through the coil of relay 
234, thence to ground. The relay 234 is therefore 

55 normally “picked up". However, the energization 
of the stepping magnet 232 in the manner above 
described will result in the closing of contacts 
238 by the action of the stepping pawl, thus com¬ 
pleting a circuit through the trip magnet 237 as 
60 follows: ground, trip magnet 237. contacts 238, 
contacts 250 of relay 234. battery 251 to ground. 
This results in the immediate energization of the 
tripping magnet, thus tripping the locking mem¬ 
ber 236 and opening the stepping magnet circuit 
05 at the contacts 244 and 245. The stepping magnet 
232 thereupon releases its armature, and the pawl 
and ratchet 233 advances the wiper contact 231 
one step and out of engagement with contact 
247, thus breaking the holding circuit of relay 
70 234, permitting this relay to "drop out”. Thereby 
a contact 252 of relay 234 causes a circuit to be 
closed -from ground through the stepping magnet 

232. contact 252, through connection wire 253. 
which is one of the impulse conducting wires 123 


pulse generating ring 122 thereupon at proper 
intervals imparts Impulses to the wire 253. caus¬ 
ing the stepping magnet 232 to be advanced suc¬ 
cessively over each of the contacts 230 and final¬ 
ly back to a position of rest on contact 247, 5 
whereupon relay 234 again “picks up”. Mean¬ 
while, however, contacts at 254 and 255 will have 
been closed, both being at the relay 234. At the 
relay 234 contact 254 closes a circuit from ground 
through battery 251, through a connection wire 10 
256 which is the continuation of wire 120 referred 
to in connection with Fig. lo. Therefore, 
throughout the time that the stepping device 225 
is being operated, a potential will be applied to 
the contact on ring 117 corresponding to the wire 15 
256 and consequently properly timed “restora¬ 
tion” impulses from the brush 116 will be im¬ 
parted to the line wire 100 , ten of such impulses 
being transmitted successively as a group for the 
purposes above described. The function of con- 20 
tact 255 is to "block” the transmission of “se¬ 
lector” impulses for the next quotation until after 
the termination of the operation of transmitting 
"restoration” impulses and the manner in which 
this is accomplished will be described hereinafter. 25 
The relay 234 has an additional contact at 257, 
which is normally closed and serves to maintain a 
circuit through a connection wire 258, contact 
257, coil of relay 234 to ground. The remainder 
of this circuit will be traced hereinafter, but its 30 
purpose is to act as a "stick” circuit for the relay 
234 preventing the release of the same for the 
initiation of “restoration” impulse transmission 
until the multiplex transmission collector is at a 
position to generate a complete impulse rather 35 
than a "clipped” impulse of short duration, as 
above referred to. 

Relay 234 has an additional contact 259 which 
is normally closed, but is open during the send¬ 
ing of “restoration” impulses. When the “re- 4 
storation” impulses are completed and the relay 
234 "picks up”, the contact 259 closes a circuit 
from ground through battery 242. contact 241. 
connection wire 243, starting key contact 244, 
and starting key contact 260. (now in closed cir- 45 
cuit position), contact 259, wire 261 and contact 
262 of a starting switch 263 which controls the 
sending of "actuation” impulses. At the com¬ 
pletion of the transmission of the “restoration” 
impulses, this circuit permits transmission of “ac- 50 
tuation” impulses to be started as will be here¬ 
inafter explained. The four “actuation” impulse 
counters operate in a similar manner and ac¬ 
cordingly only the construction and operation of 
the impulse counter 226 and its associated circuits 55 
will be described in detail. 

The details of construction of suitable stepping 
devices or impulse counters, such as may be in¬ 
corporated in these circuits at 225-229 inclusive, 
are well known and accordingly the mechanical 00 
details of such devices need not here be further 
described. Each of the “actuation” impulse 
counters 226-229 has associated with it a bank 
of operating keys respectively, as at 264, 265, 266 
and 267. It will be observed that these keys are 65 
each identified with indicia representing the cor¬ 
responding digit, the four groups or banks of keys 
providing respectively for the hundreds, units, 
tens and fractions digits. While the fraction in¬ 
dicia are indicated as common fractions, il will 70 
be understood that if desired the decimal frac¬ 
tions or indicia might be used, since ten keys are 
provided in the fractions group as well as in the 
other groups. 
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contact such as shown at 268, each of such con¬ 
tacts respectively being electrically connected to 
one of the contacts as at 269 on the impulse 
counters. Each of the impulse counters in ad- 
5 dition to having ten of the contacts as at 269 
corresponding to the ten keys, has a normal con¬ 
tact 270 and an insulating contact 271. 

Each of the impulse counters has associated 
therewith a relay as at 272 which is normally 
10 energized and an additional control relay as at 
273. 

The operation of the impulse counter 226 will 
now be described. Assuming that the operator 
after having selected the indicators for the par- 
13 ticular stock or item on which the new price is 
to be posted, desired to move the hundreds indi¬ 
cator to exhibit the figure "2”. he will press the 
key 268 bearing the number ‘‘2”. This will cause 
a contact bar 274 adjacent the keys to be tilted 
-0 out of engagement with a contact 275. thus break¬ 
ing a circuit from ground through a battery 276, 
through the magnet of relay 273. The relay 273. 
it will be observed, has three contact makers at 
277. 278 and 279 and upon de-energization of 
25 this relay the contact at 277 will be broken, while 
circuits will be prepared through contacts 278 and 
279. The pressing of the key 268 furthermore 
prepares a circuit from ground through the mag¬ 
net coil of relay 273. contact bar 274, key number 
:5 ° 2, contact 2G8. one of the connection wires as at 
T80. to the second impulse counter contact 269 
where the circuit remains open until the contact 
269 is engaged by a wiper 281. The wiper 281. 
it will be observed, is connected by a wire 282 to 
"■* the battery 248, and thence to a ground return. 
The mere pressing of the key number 2 will not 
start the impulse counter. Therefore, the key 
may be pressed in advance and later at the de¬ 
sired or proper time the "actuation” starting key 
40 263 may be pressed. Now. if the “restoration” 
impulses are complete the contact 262 of the 
starting key 263 will be energized from the bat¬ 
tery 242 as above explained through contact 259. 
Therefore, upon pressing the starting switch 263. 
45 current will be applied to the various contacts as 
at 283. 284, 285 and 286. These four contacts 
respectively will serve to conduct the current 
from contact 262 to the stepping magnets of the 
four “actuation” impulse counters. Stepping 
50 magnet of impulse counter 226 is indicated at 287. 
When a current is applied to the stepping mag¬ 
net 287. the circuit is completed by way of a 
ground return, as shown and the stepping mag¬ 
net will therefore attract its armature and ad- 
55 vance its pawl member as at 288 in preparation 
for “stepping” the wiper 281. As soon as the 
starting key 263 is released (in a manner herein¬ 
after described>. the stepping magnet will release 
its pawl 288. causing the wiper contact 281 to be 
0° advanced from the normal contact 270 to the 
insulated contact 271. This serves to break the 
circuit from ground through battery 248. wire 
282. "wiper contact 281. normal contact 270. coil 
of relay 272 to ground, thus resulting in de-ener- 
05 gization of the relay 272 while the wiper contact 
moves to the inactive contact 271. The release 
of the relay 272 closes circuits through three of 
its contacts as at 289. 290 and 291. The closing 
of contact 289 prepares a circuit from ground 
70 through battery 248. wire 282. connecting wire 
292, contact 289 to the open contact at 277 of 
relay 273. The concurrent closing of the con¬ 
tact at 290 completes a similar circuit from bat- 
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impulse carrying wires running to the collector 
ring 117 shown in Pig. la. That is. this clos¬ 
ing of the contact 290 causes current to be ap¬ 
plied to the corresponding collector contact and 
therefore the transmission of impulses over the 5 
line wire 100 will begin such impulses being trans¬ 
mitted at the r; ‘e of four for each revolution of 
the collector snaft. Meanwhile, however, im¬ 
pulses will be applied to the stepping magnet 287 
by way of a circuit through tjie contact at 291 io 
which has just been closed byi relay 272. This 
circuit extends from the collector contact ring 122 
through one of the wires 123 to contact 291, 
thence through stepping magnet 287 and its 
ground return. These successive impulses which 15 
are applied to the stepping mlagnet at the rate 
of four during each revolution of the collector 
shaft cause the impulse counter wiper 281 to be 
"stepped” around in engagement successively with 
the contacts 269. When the wiper engages the 20 
second of these contacts, that) is the one corre¬ 
sponding to the key which has been depressed, a 
circuit will be completed therethrough from the 
battery 248. through the contact 268 at the de¬ 
pressed key, and thence through the coil of relay 25 
273. causing this relay to "pick-up". This results 
in the opening of contact 278 and the circuit of 
wire 293 preventing the further transmission of 
impulses and concurrently closing a "stick” cir¬ 
cuit of the relay 273 through its contact 277 which 30 
is now closed. The circuit of contact 277 is com¬ 
pleted through contact 289. thence through bat¬ 
tery 248 and a ground return, so that although the 
impulse counter 226 is free to continue its step¬ 
ping action, no further impulses will be trans- 35 
mitted through the line connection 293. The wip¬ 
er '81 will continue to be "stepped" around until it 
arrives again at the normal cintact 270. where¬ 
upon relay 272 will be again energized, thus open¬ 
ing the contacts at 239. 290 and 291. This cuts 40 
off the further application cf impulses to the step¬ 
ping magnet 287 and permits the relay 273 to be 
de-cncrgized in preparation for the sending of 
the next quotation and opens the line circuit 
through 293 at the contact 29(1. thus maintaining 45 
this circuit open notwithstanding the closing of 
the contact 278 by reason of the de-energization 
of relay 273. 

When the next quotation is to be transmitted, 
another of the keys 264 may be depressed, or If 50 
the digit 2 is to bo used again, none of the keys 
264 need be pressed since the) two impulses cor¬ 
responding to key number 2 will be sent out. 
upon again operating the siarting switch 263. 

The pressing of one of the keVs 264 may be made 55 
effective to cause the key previously depressed to 
be raised automatically by reason of the action 
of mechanical keyboard operating members which 
are well understood in the adding machine and 
other arts. 60 

If desired, the starting key 263 may be pro¬ 
vided with a latch member as at 2S4. which may 
be under the control of a release magnet 295. 

The circuit of the release magnet 295 may be 
conveniently controlled by t ie impulse counter 65 
for the fractions digits and may include a con¬ 
tact as at 296 normally open, but arranged to be 
closed upon energization of tpe stepping magnet. 

This circuit may be provided! with an additional 
contact as at 297. normally dosed when the re- 70 
lay 298 is normally energized)- It will be under¬ 
stood that the relay 298 at the fractions impulse 
counter corresponds in function to the relay 272 
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switch 263 has been pressed and latched down by 
the member 294 as soon as the contact 262 is 
energized, the “actuation” impulse stepping mag¬ 
nets will simultaneously become energized includ- 
5 ing the stepping magnet at the fractions impulse 
counter. This will result in the closing of a 
circuit through the latch release magnet 295. 
contact 296. contact 297. battery 297', through a 
ground return to the magnet 295. The starting 
10 switch will thereupon be released, thus terminat¬ 
ing the first or “starting” impulse for the “actu¬ 
ation” impulse counters. i 

Prevention of transmission of “clipped ” impulses 

lo It will be observed that each of the relays such 
as 272 and 298 is provided with an additional con¬ 
tact as at 300, such contacts being interposed in 
circuit connecting wires as at 301 running re- 
spectively to contacts as at 302 at relay 193 (see 
Fig. lc). As above stated, the relay 234 of the 
“restoration” impulse transmitting device has a 
similar contact 257 associated with the connection 
wire 258 running to another contact 303 at the 
25 relay 193. The relay 193 is also provided with 
three additional contacts as at 304. with three 
connection wires as at 305 running respectively 
to contacts as at 217. which are under the con¬ 
trol of the three selector controlling relays £ 01 , 
30 202 and 203. Now, whenever the relay 193 is en¬ 
ergized. all of the contacts 302j 303 and 304 are 
brought together and carry current through a cir¬ 
cuit from ground, battery 306, contacts 302. 303. 
304. and to the various contacts as at 217. 257 
35 and 300 respectively through the coils of the selec¬ 
tor control relays, the “restoration" transmitter 
control relay and the "actuation” impulse con¬ 
trol relays, and thence by ground returns to the 
battery 306. These circuits in effect comprise 
"stick” circuits for all of these control relays and 
0 prevent such relays from being released to initiate 
the transmission of impulses until such time as re¬ 
lay 193 is de-energized. Relay 193 in addition to 
the coil 192 above referred to may be provided with 
a coil 307 and whenever either of the coils 192 
40 and 307 is energized, it is apparent that the 
transmission of “selector”, “restoration” or “ac¬ 
tuation” impulses cannot start. 

It may be here noted that the coil 307 of relay 
193 is controlled over connection wire 307'. the 
circuit running to brush 171, thence through 
brush 124. contact ring 125 to battery 165. and 
through a ground return to coil 307. The opera¬ 
tion of this circuit is as follows: Whenever the 
rr brush 124 is in engagement \yith the metallic 
Jd parts of ring 125, the relay 193 w'ill remain “picked 
up”, thus maintaining closed the “stick” circuits 
of the various impulsing devices. However, as 
the brush 124 rotates, it will engage insulation 
60 segments 126 four times during each revolution 
and at such times the relay 193 will be de¬ 
energized (unless the coil 192 is energized be¬ 
cause of phase displacement). Hence four times 
during each revolution of the collector shaft the 
55 relay 193 will be released so as to permit the im¬ 
pulse counting devices to start their operations. 
The relay 193 thus prepares the impulsing devices 
for action only at the times when the brush 116 
of ring 117 is in engagement with insulating seg- 
70 ments and therefore no impulses of unduly short 
duration can be instituted on the line wires even 
regardless of when the operator presses the digit 
keys. 

A control circuit will now be described which 
75 has the function of preventing the transmission 


of selector impulses until after the “restoration” 
and “actuation” impulses have been completed 
for the previous quotation. It will be recalled 
that the “restoration” control relay 234 has a 
contact 255 associated with the battery 251. The 5 
“actuation” control relays, such as 272. all have 
similar contacts as at 279 connected in parallel to 
a connection wire 308 running to a relay coil 309 
and thence by a ground return to battery 251 and 
battery 248 (see Fig. lc). The relay 309 has a 10 
group of normally separated contacts as at 
310, each of which is interposed in a "stick” 
circuit for the corresponding three selector con¬ 
trol relays 201, 202 and 203 respectively, connec¬ 
tion wires 311 being provided for this purpose. 
The “stick” circuits are completed through a 
battery as at 312 and a ground return to the three 
selector control relays. Therefore whenever im¬ 
pulses are being transmitted either from any of 
the "actuation” impulse counters or from the 20 
"restoration" impulse counter, the relay 309 will 
be energized by way of one or more of the con¬ 
tacts 279 or 255 carrying currents either from the 
battery 248 or the battery 251. However, as soon „ 5 
as the transmission of “restoration” and "actu- ” 
ation" impulses is all completed, these contacts 
will be all opened, thus de-energizing relay 309 
and permitting the contacts at 310 to be sepa¬ 
rated, thus releasing the "stick" circuits of the 30 , 
three selector control relays. Until this occurs, 
of course, the transmission of selector impulses is 
prevented even though selector keys have been 
pressed. 

The action of the various impulse transmitting 35 
devices and the interlocking circuits will now be 
briefly summarized: The operator may first press 
three of the selector keys, that is one from each of 
the three groups, each of the keys pressed bearing 
indicia arbitrarily assigned to a particular stock Q 
or item. Thereupon as soon as the collector 4 
brush 124 arrives at one of the insulation seg¬ 
ments on the collector ring 125, the relay 193 
will be released providing the receiving devices 
are all in proper synchronism, but of course if cer- 45 
tain of the receiver distributors are out of phase, 
the relay 193 will not be released and the trans¬ 
mission of impulses will be precluded pending an 
adjustment of the phase relationships. Assum¬ 
ing that no "restoration” or “actuation” impulses 5l) 
are being transmitted, the release of relay 193 
will then permit the three selector control relays 
to be released, thus substantially simultaneously 
starting the transmission of interspaced groups 
of selector impulses for the three groups of 55 
selectors. 

Meanwhile relay 240 will remain “picked up”, 
preventing the starting of the transmission of 
either “restoration” or “actuation" impulses. 
Upon completion of the selector impulses from all go 
the three selector stepping devices, however, the 
relay 240 will release, permitting the battery 242 
to apply the necessary starting current to the 
“restoration" and “actuation” starting switches. 

During the operation of the selector impulse G5 
counters, however, the operator will have had 
time to press the desired “actuation” keys and 
also the “restoration” and “actuation” starting 
switches, all of which may have been pressed in¬ 
discriminately as to order or sequence. In fact 70 
during this time, if the operator made an error 
in pressing one of the “actuation” keys, such 
error could have been corrected merely by press¬ 
ing the proper key at any time before the trans¬ 
mission of selector impulses is completed. 75 
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Assuming that the operator has pressed both be described. The manner in which the distribu- 
the “actuation” and “restoration” starting keys, tor brushes 127 and 130 are connected in this cir- 


the closing of relay contact 241 will initiate the 
transmission of “restoration” impulses by the lm- 
5 pulse counter 225 providing the relay 193 is still 
de-energized. Of course at this time if the col- 
, 1 lector brush 124 does not happen to be on one of 

the insulation segments 126, the impulses will not 
begin until the collector brush actually arrives at 
10 one of the insulation segments 126 so as to release 
the relay 193. Of course “actuation” impulses 
» 1 cannot be initiated at this time, since “restora¬ 

tion” impulses have not been completed and the 
starting current to the starting switch contact 
15 262 is cut off either at contact 259 or at contact 
260 of the “restoration” starting switch. There¬ 
fore, the transmission of “restoration” impulses 
may normally proceed uninterrupted until the 
"restoration” impulse counter returns to its nor- 

► | 20 mal rest position. Thereupon, both contacts 260 

and 259 will be closed, permitting the starting 
switch 263 to function, which in turn will cause 
“starting impulses” to be applied to the four step- 
l i ping magnets of the four “actuation” impulse 

25 counters. The wiper contacts of the “actuation” 
impulse counters will all thereupon be moved to 
the insulated or “dead” contacts 271, but the 
i stepping devices will not proceed with the actual 

transmission of impulses unless and until the 
30 various “stick” circuits are opened at the proper 
! time at relay 193 to insure against “clipped” im¬ 

pulses. or the transmission of impulses when the 
receiving distributors are out of phase. When 
the relay 193 once releases, however, the impulse 
35 counters will be free to continue with a complete 
• cycle of stepping movements unless stopped by a 

“phase displacement”. Meanwhile, until the con¬ 
trol relays as at 273 and 234 are all “picked up", 
no selector impulses can be transmitted by reason 
40 of the “stick" circuits closed by relay 309. There¬ 
fore, during this time the operator may choose 
and depress the proper selector keys for the next 
quotation and as soon as the "actuation” impulses 
are all completed, relay 309 will release the se- 
45 lector “stick" circuits allowing the selector im¬ 
pulses for the next quotation to begin immediate¬ 
ly upon the next releasing of the relay 193. 

In Figs. 4 and 5 details of construction of one 
form of escapement device and associated parts 
50 is shown and substantially this construction may 
be followed both in the transmitter collector and 
in the receiving station distributors. The friction 
clutch 106 is here shown in the form of a spring 
1 receiving receptacle 313. which is driven directly 

55 by the motor through suitable gear teeth as indi¬ 
cated. A suitable collar 315 may be fixed to the 
shaft 104 and a spiral spring 314 may be attached 
to the collar 315 at its inner end. but arranged 
so that its outer end frictionally engages the in- 
60 side perinheral wall of the receptacle 313. A pair 
of escapement ratchets 316 and 317 may be affixed 
side-by-side upon the shaft 104 and arranged to 
be alternately engaged by a highly vibratory reed 
or pawl member 318 acting under the joint con- 
65 trol of alternating current electromagnet 318' 
and the poles 319 and 320 of a polarized horse¬ 
shoe magnet. The pawl member 318 may be 
mounted upon a post 321 so as to extend axially 
of the magnet 318'. The magnet 318' may be 

► 70 connected in circuit in lieu either of the magnets 

107 and .108 or the magnets 114 and 115. Of 
course, the structures of Figs. 4 and 5 are here 
illustrated merely by way of example. 

The alternative form of impulse prolonging re- 


cuit will be apparent from the drawings. Also, 
the positions of the lead wire 142 and of the bat¬ 
tery 157 are shown. However, instead of the two 5 
relays 156 and 148. etc., a single relay 322 is here 
provided having three windings 323. 324 and 325 
and three contact makers 326. 327 and 328. 
When an impulse arrives ovejr the connection 
wire 142 and passes over the prush 127. it will 10 
be. observed that the coil 323 Will be energized, 
causing the relay to initially “picK-up”. Of course 
the energization of coil 323 wiq be only momen¬ 
tary but the consequent closing of the contact 326 
establishes a “stick" circuit from the battery 157 15 
through contact 326. coil 324 and through a re¬ 
turn wire to the battery. At the same time the 
closing of contact 328 closes a circuit from the 
battery 157 to one of the various control wires 
such as 44. However, when the brush 130 arrives 20 
into engagement with the proper segment, a re¬ 
lease circuit is closed from battery 157 through 
brush 130. contact 327. coil 325 and by return 
connection to the battery. Accordingly, the mag¬ 
netization of coil 324 is neutralized allowing the 25 
relay to drop out. thus terminating the working 
impulse by the opening of contt.ct maker 328. 

The usual practice as followed in the design 
and arrangement of automatic electrical switch¬ 
ing and control devices, circuits, etc., as known 30 
in the art. may be followed as to details which 
may not be herein specifically referred to or de¬ 
scribed in full. 

The expression “indicator assembly” used in 
the claims applies to a plurality of associated in- 35 
dicator units which together constitute means for 
indicating a quotation including one or more 
digits, as for example the price 867.4. By “ground 
circuits" is meant the circuits or leads over which 
ground is applied and by "energizing circuits" is 
meant the circuits or leads over which battery 
is applied. 

While ihe invention has been described in de¬ 
tail with respect to particular preferred exam¬ 
ples thereof which give satisfactory results, it 43 
will be understood by those skilled in the art 
after understanding the invention, that various 
changes and modifications may be made without 
departing from the spirit and scope of the in¬ 
vention and it is intended therefore in the ap- 50 
pended claims to cover all such changes and 
modifications. 

What is claimed as new anq desired to be se¬ 
cured by Letters Patent of the| United States is: 

We claim: 55 

1. In a stock quotation receiver including a 
plurality of groups of indicators, means for se¬ 
lecting any desired group for operation, a ro- 
taiable impulse distributor comprising segments 
over wh ; ch restoration impulses are transmuted 60 
to the selected indicators and other segments 
over which resetting impulses are transmitted to 
the selected indicators, and means operated by 
said selecting means for operatively associating 
said indicators with said restoring and resetting 65 
segments. 

2. In a quotation system, a transmitter, a re¬ 
ceiver. a line interconnecting said transmitter 
and receiver, a plurality of groups of step-by- 
step indicators and selecting means for said in- 1 
dicators in said receiver, means including a ro¬ 
tary distributor in said transmitter for sending 
character code signals comprising selecting im- 
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pulses over said line to said receiver, means In¬ 
cluding a rotary distributor in the receiver for 
directing said incoming selecting impulses to op¬ 
erate the selecting means, said distributor direct- 
5 ing the incoming restoration and resetting im¬ 
pulses to control the operation of the selected 
indicators. i 

3. In a quotation system, the combination of 
a transmitter including means far storing infor- 

10 mation as to stock designation and price, a re¬ 
ceiver including a plurality of groups of indi¬ 
cators and group selecting means, a line wire 
interconnecting the transmitter and receiver, 
means in the transmitter for transmitting im- 
15 pulses over said line wire under control of said 
storage means, a rotatable distributor in the re¬ 
ceiver comprising a plurality ofi segments over 
which selecting impulses are received to control 
the operation of the gioup selecting means and 
20 another plurality of segments over which im¬ 
pulses are received to control the operation of 
the selected indicators, and means connecting 
said selected indicators to the last named seg¬ 
ments to cause the impulses received by the in- 
25 dicators to correspond in number to the indi¬ 
cator operating impulses sent by the transmitter. 

4. In a stock quotation system comprising a 
transmitting mechanism and a distant receiving 
mechanism, said receiving mechanism compris- 

30 ing indicator assemblies for indicating prices of 
stocks, the assemblies being arranged in groups 
for the various stocks and the groups being ar¬ 
ranged in sections, means in the receiving mech¬ 
anism for selecting any section, means in the re- 
35 ceiving mechanism for selecting any assembly in 
any section, a single line wire connecting the 
receiving mechanism to the transmitting mech¬ 
anism. means in the transmitting mechanism for 
transmitting several series of selecting means 
40 controlling impulses over said line wire with the 
impulses of the several series transmitted in in¬ 
terspaced relation, and means in the receiving 
mechanism for allocating said impulses to the 
respective selecting means. 

45 5. In a stock quotation system comprising a 

° transmitting mechanism and a distant receiving 
mechanism, said receiving mechanism compris¬ 
ing indicator assemblies for indicating prices of 
stocks, the assemblies being arranged in groups 
50 for the various stocks and the groups being ar¬ 
ranged in sections, means in the receiving mecha¬ 
nism for selecting any section, means in the re¬ 
ceiving mechanism for selecting any assembly in 
any section, a single line wire connecting the re- 
55 ceiving mechanism to the transmitting mecha¬ 
nism. means in the transmitting mechanism for 
transmitting several series of selecting means 
controlling impulses over said line wire with the 
impulses of the several series transmitted in inter- 
60 spaced relation, means in the receiving mecha¬ 
nism for allocating said impulses to the respective 
selecting means, and means cooperating with said 
allocating means for prolonging the impulses so 
allocated. 

63 6. Automatic broker’s board apparatus com¬ 

prising a great plurality of electrical impulse op¬ 
erated digit indicators each me able to numerous 
positions to exhibit the various possible quota¬ 
tions of stocks, commodities or other items, means 
70 for controllinc said indicators by groups of im¬ 
pulses sent over a single line wire comprising an 
impulse distributing device, a plurality of at least 
three selectors operatively associated with said 
distributing device for substantially concurrent 
-« nnprnrlnr hv a senes of selecting impulses rc- 


ceived over said line wire, and connections 
whereby said selectors cooperate to establish op¬ 
erating circuits for particular desired indicators, 
said circuits being also operatively associated with 
said distributing device whereby other groups of 5 
impulses as received may be distributed to the 
circuits of the indicators selected for actuating 
the same. 

7. Apparatus for transmitting varying quota¬ 
tions as of stocks or other items from a central jo 
point and indicating and posting the same at a 
receiving station, comprising at said station a 
large number of electro-magnetically operated in¬ 
dicators one for each digit of each quotation to 

be posted, said indicators being associated by in- 15 
complete circuits according to a predetermined 
arrangement providing a plurality of groups, a 
line wire common to said groups and running to 
the central point from said station, selector means 
for partially bringing any desired one of said 20 
groups into operative relationship with said line 
wire, and at least two complementary additional 
selector means for each of said groups for choos¬ 
ing the indicators for any particular desired quo¬ 
tation to the exclusion of others to bring the same 25 
into full operative relationship with the line. 

8 . Apparatus for transmitting varying quota¬ 

tions as of stocks or other items from a central 
point and indicating and posting the same at a 
distant station, comprising a large number of 30 
electro-magnetically operated indicators one for 
each digit of each quotation to tbe posted at the 
station, said indicators being associated by in- 
completed circuits according to a predetermined 
arrangement providing a plurality of groups, line 3r * 
impulse channels each common to a plurality of 
said groups and running to the central point, se¬ 
lector means for partially bringing any desired 
one of said groups into operative relationship with 
one of said channels, and at least two comple- 40 
mentary additional selector means for each of 
said groups for choosing the indicators for any 
particular desired quotation of that group to the 
exclusion of others to bring the same into full 
operative relationship with such channel. 45 

9. An automatic broker’s board comprising a 
great plurality of electro-magnetically operated 
digit indicating drums each movable to numerous 
positions to exhibit the various possible quota¬ 
tions of stocks, commodities, or other items as 50 
quoted in a market or markets, a line wire, means 
responsive to impulses sent over said line wire for 
selecting the drums for a particular item to the 
exclusion of others and for placing the circuits of 
the same in operative condition, means con- 55 
trolled at a distant point for transmitting selector 
impulses and indicator drum actuating impulses 
over said line wire, and a distributor switch syn¬ 
chronized therewith for distributing said impulses 
respectively to said selecting means and to the eo 
circuits for the drums selected. 

10. An automatic broker’s board comprising a 
great plurality of electro-magnetically operated 
digit indicating drums each movable to numerous 
positions to exhibit the various possible quota- 65 
tions of stocks, commodities, or other items as 
quoted in a market or markets, a line wire, means 
responsive to impulses sent over said line wire for 
selecting the drums for a particular item to the 
exclusion of others and for placing the circuits of 1 
the same in operative condition, means controlled 

at a distant point for transmitting selector im¬ 
pulses and indicator drum actuating impulses over 
said line wire, and a distributor switch synchro- -- 
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nized therewith for distributing said impulses re¬ 
spectively to said selecting means and to the cir¬ 
cuits for the drums selected, said distributor 
switch being accompanied by supplemental 
5 switching means and relays for uniformly pro¬ 
longing each impulse for a predetermined short 
period. 

11. Automatic broker’s board apparatus com¬ 
prising a large number of electro-magnetically 

10 operated indicators for exhibiting varying quota¬ 
tions of stocks, commodities or other items at a 
receiving station controlled from a central point 
over a line wire, selecting means at said station, 
transmitting means at the central point operable 
15 over said line wire to actuate said selecting means 
for selecting indicators for a particular item to 
the exclusion of others and for placing the cir¬ 
cuits thereof in operative relationship with the 
line wire, and a set of automatic impulse coun- 
20 ters at the transmitter operative substantially 
concurrently over the circuits thus conditioned to 
actuate any particular indicators selected. 

12. Automatic broker’s board apparatus com¬ 
prising a large number of electro-magnetically 

25 operated Indicators for exhibiting varying quota¬ 
tions of stocks, commodities or other items at a 
receiving station controlled from a central point 
over a line wire, a plurality of individually opera- 
live digit indicators being provided for each item 
30 at said station, selecting means at said station, 
transmitting means at the central point operable 
over said line wire to actuate said selecting means 
for selecting indicators for a particular item to 
the exclusion of others and for placing the cir- 
35 cults thereof in operative relationship with the 
line wire, and a plurality of automatic impulse 
counters at the transmitter equal in number to 
the number of digit indicators used for exhibiting 
the quotation of a particular stock or other item. 
40 said counters being operative over the circuits 
thus conditioned to actuate the particular indi¬ 
cators selected. 

13. Signalling apparatus comprising a plurality 
of electromagnetically operated indicators, con- 

45 trol means therefor comprising a sunflower de¬ 
vice. a contact brush associated with a line wire 
for distributing impulses therefrom to the various 
contacts of the sunflower in succession, a “stick” 
relay associated with the circuit of each of said 
50 contacts and with control circuits for the indica¬ 
tors. another contact brush positioned at an angle 
with said line brush to engage the sunflower con¬ 
tacts successively at equal predetermined inter¬ 
vals after their engagement wdth the line brush. 
55 said second named brush being assoc'ated with a 
circuit common to the various “stick” relays to 
effect the release of the same. 

14. The combination of a receiving mechanism 
comprising a plurality of groups of indicator as- 

60 semblles. a plurality of complementary electro- 
magnetically operated selecting means simul¬ 
taneously operable to select any indicator assem¬ 
bly in any group, a transmitting mechanism com¬ 
prising a plurality of impulse counters, one count- 
05 er for each of said selecting means, a single line 
wire over which impulses under control of said 
counters are transmitted to the selecting means, 
means in the transmitting mechanism for trans¬ 
mitting the impulses under control of said count- 
70 ers concurrently, and means In the receiving 
mechanism for allocating said impulses to the re¬ 
spective selecting means. 

15. The combination of a transm'ssion mecha¬ 
nism including a multiplex transmission collector, 

75 a receiving mechanism including a multiplex dis¬ 



tributor. means for synchronizing the distributor 
and collector, means in the transmission mecha¬ 
nism for controlling the automatic transmission 
of a plurality of series of impulses over said col¬ 
lector to said distributor, and means controlled 5 
by said collector and distributor when out of phase 
for preventing the transmission of any of said 
Impulses. 

16. The combination of a transmission mecha¬ 

nism including a multiplex transmission collector, 10 
a receiving mechanism inc uding a multiplex dis¬ 
tributor. means for synchronizing the distributor 
and collector, relays for controlling the transmis¬ 
sion of a series of impulses, a relay for controlling 
the transmission of another series of impulses, 15 
relays for controlling the transmission of another 
series of impulses, and means controlled by said 
collector and distributor 4 'ken cut of phase for 
closing circuits for all of said relays for prevent¬ 
ing transmission of any of said impulses. 20 

17. The combination of a plurality of groups 
oi electrical impulse opeijated indicators actu- 
able to home position by a series of impulses, 
a selecting means for establishing restoration 
circuits to any group of indicators, selection im- 25 
pulse transmitting means i'or controlling said se¬ 
lecting means, settable means for controlling the 
number of impulses transmitted, automatic 
means for transmitting restoration impulses over 
the circuits established, means controlled upon 30 
initiation of the transmission of restoration im¬ 
pulses for preventing transmission of selection 
impulses while permitting a new set-up of said 
settable means, and means for restoring said 
preventing means upon completion of the trans- 35 
mission of restoration impulses for permitting an 
automatic initiation of said selection impulse 
transmitting means under control of the new 
set-up of said settable means. 

18. Automatic broker's ooard apparatus com- 40 
prising a great plurality of electrical impulse op¬ 
erated digit indicators. ea:h movable to numer¬ 
ous positions to exhibit the various possible quo¬ 
tations of a stock, commodities or other items, 
each group including a plurality of assemblies 4 - 
of indicators for indicating the range prices of a 
stock, commodity or other item, means for con¬ 
trolling said indicators by groups of impulses 
transmitted over a single line wire comprising a 
rotatable Impulse distributing device Including a - 0 
plurality of sets of segments, and a plurality 

of selectors each operatively associated with a 
set of segments of said distributing device for 
substantially concurrent operation by a cor¬ 
responding number of series of interspaced se- -- 
lecting impulses received over said line wire for 
establishing operating circuits from other sets of 
segments of said distributing device to the indi¬ 
cators of any assembly of any group for opera¬ 
tion of said indicators by impulses subsequently co 
received by said distributing device. 

19. Automatic broker's board apparatus com¬ 
prising a great plurality of assemblies of electri¬ 
cal impulse operated digit indicators, each mov¬ 
able to numerous position:; to exhibit the various 53 
possible quotations of stocks, commodities or 
other items, means for controlling said indicators 
by groups of Impulses transmitted over a single 
line wire comprising a rotatable segmented dis¬ 
tributor including a plurality of sets of segments. 70 
a plurality of complementary selectors each op¬ 
eratively associated with a different set of the 
segments of said distributor for operation by a 
corresponding plurality o:f series of interspaced 
selecting impulses received over said line wire. ?* 
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and connections whereby said selectors cooperate 
to establish operating circuits for the particular 
assembly of indicators desired to other sets of 
segments of the distributor whereby other groups 
5 ot impulses received may be distributed to the 
circuits of the indicators selected for actuating 
the same. 

20 . Automatic broker’s board apparatus com¬ 
prising a great plurality of assemblies of elec- 
10 trically operated digit indicators, each movable 
to numerous positions to exhibit the various pos¬ 
sible quotations of stocks, commodities or other 
items, means for controlling said indicators by 
groups of Impulses transmitted over a single line 
15 wire comprising a rotatable segmented distribu¬ 


tor Including a plurality of sets of segments, a 
plurality of complementary selectors each op¬ 
eratively associated with a set of segments of 
said distributor for operation by a series of se¬ 
lecting impulses received over said line wire and 5 
allocated to the selector by said distributor, and 
connections whereby said selectors cooperate to 
establish operating circuits for the particular as¬ 
sembly of indicators % desired to other sets of seg¬ 
ments of said distributor whereby other groups 10 
of Impulses received may be distributed to the 
circuits of the indicators selected for actuating 
the same. 

ERNEST FRISCHKNECHT. 

JEAN ABEGGLEN. 15 
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tit• It jihI iu wli.it ttianit,*t" t|,t* saint* iv to 
la* |m-i i.(rta**,l. to l«" particularly dcscriWd 
anil as«^tiiiiii<"il it, ami l»v tin* lullmvin); 
statement 

Tht* |»n*sT*t,t inv,"titi ,hi r,‘Inti's to an 
arniiij'iMiiiMit t• »r economically working; 
(••■■ir tlist-aii,*,* telephone traffic with a view 
to economy in lint* time, anil while the 
invention may apply c|Uallv to munttal 
or automatie telephone svstems. it is of 
move particular value in connection with 
20 tin* latter. Tin* invention primarily 
tkals with the question of the tratmmis. 
w»n of telephone nuoiWrs from on** long 
distance exchange to another, anil the 
setting up of ji eonneetion at the distant 
exchange preparatory to the art uni con¬ 
necting through over the long ilistaiiee 
trunk line allocated for the uetual eon- 
Versation. so that the minimum of time 
is lost in slotting; up a eoniieetioit. 

The principal feature of the present 
invention relates to the manner in wliieh 
telephone uumWi-s an* transmitted", that 
is to sa\ instead of Wing transmitteil hv 
niimlier impulses as is usual in «utn- 
matie nr genii autoiuatie telephone 
systems, they an* trsinsinitteil hv signal* 
comprising a eomhination of iinpulsi*s 
having different eharaeteristies sueh as 
long and short impulses of the M«rse ernle 
4® or <‘oniliiiiations of pi**itive and negative 
impulses, differing Wilt as regards num¬ 
ber and the relative time at wliieh they 
are generated us in the five or three unit 
rode. According to the invention tele- 
45 graphir ap|Mimtus is employed for tran*- 
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25 


30 


35 


nutting these signals and they are gene¬ 
ra t**, I simultatiisuislv with the operation 
o) a manually controlled deviee wliieh 
determines the exact signal to W sent tor 
eaeh digit. The advantage ot sueh sig- 50 
mils is that tliev may Is* sent over a line 
normally used tor telegraphs if the traffic 
over the long distanee |ine is not sufficient 
for maintaining a littel continually in use 
for this purpose. Tim numliers could be 55 
int, rposed Wtweeti tlie transmission of 
telegrams hv suitable switching mech¬ 
anism. which might lie controlled at the 
distant station hv the) transmission of a 
special signal as could lie readily devised 60 
hv those versed in the art. special signal* 
for effecting operations of a like character 
Wing well known. The telegraph signals 
instead of or in addition to operating the 
ordinary telegraph apparatus would be 65 
urranged to operate special storing means 
so us to give either a visual indication to 
the telephone operate r of the number 
required after the arra ngement described 
in Patent No. 163,807, or it may be 70 
arranged to control an impulse sender to 
operate switches to et|tuhli*h connection 
with the desired line. Then either the 
long distance operator might control a 
switching arrangement over the long dis- 75 
tanec line io call the purtv. or a local 
operator tnuv lie culled who will signify 
to the wanted party that he mav expect 
a trunk call in a short time, and he will 
then W switched through as soon as the 
trunk line become* available. 



middle and Figure 3 
arrangement for ramrling' the invention 
into effect is described which is assumed 
to apply to a simplex circuit super¬ 
imposed over a telephone line and utilised 
for the side purpose of transmitting tde* 90 
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phone numU-rs. The signals ure similar 
to those of the five unit «•»*«!*• us Used in 
pnntiojt telegraphy except that in thi-» 
case only four siguul* are required a- 
6 only ten different romhi nut ions an* neces¬ 
sary. A description will only l»e given 
of one tray of working from the exchange 
A to the exchange B, although it will In* 
understood that the invention is applic- 
10 able to duplex systems so that both way 
working might lie employed, us sueli 
systems are of course well known in the 
art of telegraphy. they therefore need not 
be described here. 

15 At both the sending station A and the 
receiving station 11 there ure provided 
rota nr distributors <’ and 1). the shafts of 
which are adjusted to rotate at approxi¬ 
mately the same speed. The shaft of the 
30 tot ary distributor (' curries two brush 
arms BA1, BA2. which an* frictionally 
clutched thereto and an* normally held 
from rotating by a l'ateh Kl- controlled 
by the latch magnet LMl. The brush 
35 :rm BAH of the rotarv distributor 1) is. 
simultaneously clutched to the shaft and 
is normally held from rotating hv the 
latch E2 controlled hv the latch- magnet 
LM2. The trunk line is represented by 
80 the dotted conductors U. L*. and is pro¬ 
vided at each end with jacks .11. .12. by 
which subscril>ers mav In* connected up 
for conversation purposes so a** to be able 
to talk over a cledr metullic circuit. 
38 Across the trunk line are also bridged 
repeating coils HI. R2. the centre points 
of which are connected, at one end. t«* the 
rotary brush arm BA1. and at the other 
end, to polarised line relay Lit. the 
40 arrangement Wing a well known one for 
superimposing a telegraph circuit over a 
telephone line, one circuit Wing without 
any effect upon the other. There are 
ten key lever» KL located at the sending 
45 station A. one f«>r each digit. These keV 
levers are adapted to control the bars |. 2. 
3, 4 in different permutations according 
to the shape of the underside of the key 
lever. It will In* noted when the kev 
60 lever KL shown in the drawings is 
depressed, onlv the hurs 1 and -l are 
operated ; in addition there is a bar •*» 
which is operated when utiv key lever i- 
depresses!, the key lever is in addition 
65 provides] with a catch N adapted on 
depression to W locked hv the locking bar 
LB common to tlie t*|n kev levers, which 
locking bar is <*otitro||cd hv the release 
magnet RM. The operation is as 
60 follows:— 

When a numWr is to W transmitted 
the operator at the sending station A 
presses the kev lever corresponding to the 
first digit of the nuuiWr to W trans- 
W m it ted. Tliis depresses the Ixtr.ami 


connects |M*sitive l»atterr to one side of 
•the latch magm-t LMl which attracts its ^ 
armatuic Kl and ivleiiss the brush arm* 

HA 1. HA2. which commence to rotate. 
When the brush arm 1L\I icaches the ff 
contact segment 7. |s»sifive battery is con¬ 
nected over the line which causes the 
|H>latiseil relay LH to withdraw its arma¬ 
ture from the |M>sitioii shown in the draw* 
ings. and to connect positive battery- SB f* 
to the brush arm HAH of the rotary dis¬ 
tributor 1). It will W noticed that the 
brush anti BAT normally rests upon the 
contact segment T of the rotary distri¬ 
butor 1). which is connected iu multiple ^ 
to the lulch magnet LSI? »|mI tin* start 
magnet IlMi. These magnets lartJi ener¬ 
gise. the magnet I.M2 attracts its arma¬ 
ture K2 and releases the brush arm BAH, 
which then commences to rotate hi J| 
svnchrotiisin with the brush urm HA1 and 
AA2, while the stepping magnet RMt 
operates the ratchet wheel R\Y on tha 
shaft of a distributing switch 1)S. which 
thereby advances its wiper so as to rest 0 
on the first contact arm. assuming tbat it 
was normally resting in the position 
shown in the drawings. The wipers of 
this distributing switch an* earthed so 
that u circuit i- intu.cdiatelv closed for 3^ 
the' multi-contact relav Mf’t’. whirh 
attracts its armature and counci ls the ten 
conductoi s leading from the storage 
relavs SI’l. SR2. SIIH. SRI. to the digit 
storing relax*- l)SR. As the brush arm ||| 
BAH rotates iu -\uchioni'ni with the 
brush arm HA I oxer the contact segments 
1. 2. *1. and 1 of Imth distributors ami 
U. it will lie appreciated that the positive 
fade of earthed bat tel V SB will In* eon- 1^ 
net ted to the hri'sh arm HAH ami thence 
to the slorage relays SRI. 2. *1. and 4. 
iu accordance with those |M-rnnitation Itars 
1. 2. *1. and I which have been operated 
by that key lever KL which was selected 
for the first digit. The storage relays 
operated, lock operated through the trout 
contacts of their left hand armatures and 
tin* back contact of a cut out relax* t’Hlt. 
which contact is connected to haliety LH. !*• 
It will In- applet iated (lint the light hand 
armatures ot the relays SR 1. SR2. SllH. 

SRI. are arranged in a well known man¬ 
ner. so that a difleielil *»ne the ten 
leads leatlittg to the multi-contact relay 
MCR xx ill In* conuecteil to tin* contact seg¬ 
ment *i of the rotary tlisttibultir tor each 
ot the different eourhi nation ot signal?* 
xvhirh can In* transmitted. Now xvheti the 
brush arm HA I reaches the contact -eg* 
ment "» it will In* noted that negative 
battery is connected to line so that the 
line relay Ml, conni-ts earth to the brush 
arm 1IAH. cntisc«|uciitlv a circuit i- tbea ^ 
closed connecting earth to the particular *^l 
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one of the ten conductors leading to the 
multi-contact relay MCR, which haM been 
selected l»y the relays SRI to 4, and a» 
the multi-contact relay MCR is operated 
5 a circuit in dosed for the corresponding 
relay of the digit storage relays DSR. 
It will he noted that each digit storage 
relay has two urmatures one of which 
when operated closes a locking circuit 
1 'hilc the other connects eurth to one of a 
group of ten leads leading to the impulse 
sender shown in Figure •!. Before the 
brush arm BAl comes to rest the brush 
arm BA2 connects contact segments 9 
15 ami 111. thereby connecting eurth to ener¬ 
gise the release magnet RM. which 
attracts the common latch bar LB, and 
releases the key lever ‘which was 
depressed. The brush arm BA1 then 
211 pusses to conturt segment It, where it is 
held by the latch K1 controlled by the 
magnet LM1. which has been de-ener¬ 
gised on the restoration of the key lever 
to its normal position. The brush arm 
25 BA3 on reaching contact segment (» com¬ 
pletes a circuit for the cut «.Pf relay CtlR, 
which energises and breuks the locking 
circuit from the batterv LB for the stor¬ 
age relays SRl to 4. which were operated 
30 on the transmission of the first digit. 
The brush arm H.VI then reaches contact 
7 where it is held by the latch Ij 2 until 
the transmission of a positive impulse 
over the superim|>osed line Ll. I<2. 

35 The attendant at station A can now 
depress another key lever K.L correspond¬ 
ing to the second digit to W transmitted, 
having Wen notified of the transmission 
of the first digit by the restoration of the 
40 kev lever KL depressed for the trans¬ 
mission of the first digit. It should la* 
noted that in practice the trunsmision of 
the digits is so rapid that the depression 
of tin* key lever KL mav Is* effected at a 
45 high speed without interfering with the 
pro|a*r transmission of the. signals. The 
operation of the apparatus for the trans¬ 
mission of the second digit is identical 
with that descriWd in the first place, with 
50 the exception that the starting magnet 
RMI has advanced the distributing 
switch 1)S to the second contact which 
leads to a similar multi-contact relay 
Mill controlling the connections to 
another set of 10 digit storage relavs 
which are provided for tin* seeoiu I digit. 
•iiese digit storage, relavs have ten leads 
tending to the impulse sender similar to 
those dcscriltcd with relation to the first 
digit, hut these leads art* connected to the 
second bank of contacts adjacent to those 
shown, consequently the digit storage 
relav which is o|tcrntcd with the second 
digit will connect earth to one of tin* con- 
b* tacts of (hi* second set of ten. Similarly 


with the third and fourt h digit*. The 
only difference of the fourth digit i* that 
an extra pair of contact* is provided am 
each of the* digit storage relay* to that 
when one is energised an dearth connec¬ 
tion is made over the lead 20 to energise 
the starting relay SR5. The starting 
relay energises and clones a circuit for the 
start magnet SM. which rel e ases wipers 
Al, Bl, (’l, and D1 for one revolution. 
For each step of the wiper Al, a circuit 
is closed over the lead IW for an impulse 
relay controlling the generation of 
impulses for effecting the setting of auto¬ 
matic selector switches to establish a con¬ 
nection to the party desired; such 
arrangements are well known in semi¬ 
automatic telephony and will not bn 
described. This transmission of 
impulses continues until wiper Cl ran ch es 
an earthed contact in the bank of contacts 
controlled bv the first set oj digit storing 
relays. When this earthed contact is 
engaged by Cl the relay R energises and 
disconnects earth from the bank of cow- 
tacts wiped over by wiper Al, so that the 
generation of impulses stops, the relay R 
Wing maintained eneiyised over a circuit 
completed by the wiper Bl, until this 
wiper leaves the segment with which it is 
in engagement, so as to permit the relay 
II to de-euergise. It must be appreciated 
that the number of impulses sent over IW 
corresponds to the numWr of the digit 
storage relay DSR which was energised, 
there then Wing a pause until the wiper 
Cl reaches its next bank of contacts. This 
operation remains the same, for each digit 
until the transmission oj the last or 
fouith series of impulses, when on the 
relay R Wing energised ajcircuit is also 
completed for the cut oflj relay COR4 
which energises and opens the circuit of 
the start magnet SM. so ihat when the 
wipers Al. Bl, Cl, 1)1. rome round to 
the position shown in the drawing, they 
arc held. Relays similar to COR4 air 
connected to each of the segments 1, 2. 3. 
4. wij>ed over bv the wiper 1)L of which 
onlv the relav COR1 (1*ig 2) associated 
with the digit storage relav DSR of the 
first digit is shown : the purpose of these 
cut off relays, which, as will W appre¬ 
ciated. an* energised with the relay R on 
the completion of the transmission of 
impulses for that digit, is to ojm*h the look¬ 
ing circuit of the particular relav of the 
digit storage relays of tliut digit, so as 
to reston* conditions to normal. The cut 
off relay Ct)H4 which belongs to the last 
digit is also energised to break a similar 
locking circuit, besides ]>crforming the 
function shown in Figure 3; that relay 
of the digit storage relavs i»f the 4th set 
which was energised now falls back and 
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removes earth from the lead 20 so that 
not until another four impulses have l*eet> 
registered can the start magnet SM Is* 
again energised. This impulse sending 
5 arrangement corresponds to a well known 
arrangement slightly modified to meet the 
requirements of the invention. 

Considerable modifications may U* 
made in the manner of carrying the 
10 invention into effect and the invention 
could he upplied and modified to l*est 
suit particular occasions, as they arise. 
For instance the duplex balance may lie 
employed and numbers may'la* set up 
15. simultaneously in each direction or again 
a sector of a quadruple high speed print* 
ing telegraph may l*e used in place of the 
special lines shown. Further it might In* 
possible to introduce the transmission of 
30 numbers with the ordinary transmission 
of telegrams prefixing the number by a 
special signal adapted to set in operation 
the apparatus for setting up the special 
digit storing arrangement, so as to advise 
25 the telephone operator in the long dis¬ 
tance telephone exchange of the number 
of the wanted party or to control the 
impulse sender as described. 

Having now particularly described and 
30 ascertained the nature of our said inven¬ 
tion and in what manner the same is to 
be pqgormed. we declare that what we 
claim is:— 

1. An arrangement for setting up con- 
35 nections over long distance trunk lines or 
the like, in which a special line, which 
may also Ite used for telegraphy, is allo¬ 
cated for the purpose of transmitting tele¬ 
phone numhers of wanted parties, which 
4 Q numbers are transmitted hv means of sig¬ 
nals comprising impulses having charac¬ 
teristics differing either in order, dura¬ 
tion of time at which they are generated 
as well as in number. 

45 2. An arrangement for setting up con¬ 

nections over long distance trunk lines 
and the like «*omprising a manually 
operated device for causing n distinct 
telegraphic signal to lie transmitted over 
50 the line simultaneously with its operation 
for transmitting successively the digits 
in the number of tin* wanted parties and 

Kcdliilt Printed («»r Hi* Majesty’s Station* 


apparatus responsive to said signals tor 
registering the i»uni 1 »ers ot the Wanted 
parties. _ .Vi 

An arrangement a- elaimed in 

Claims 1 or. 'J in which the nitmliers ot 
the wan ted telephone parties are trans¬ 
mitted over a simplex circuit comprising 
two sides of a line in parallel which line fio 
muy 1 h* used for long distance telephone 
conversations. 

4. An arrangement as claimed in 

Claims 1. or *t in which sja*eial storing 
means are adapted to control the opera- dj 
tion of a call indicator or impulse sender 

to enable the wanted suhserila*r to In* sig¬ 
nalled and advised of the imminence ot 
a trunk connection. 

5. An arrangement as claimed in 711 

Claims 1. V*. -lor 4 in which the telephone 
numbers are transmitted by means ot 
signals comprising n given iiuiiiInt of 
different permutations of positive and 
negative electric current impulses. 7a 

ti. An arrangement as claimed’ in 

Claim 4. in which the digit storage means 
comprise u plurality of sets of relays, 
each set comprising 10 reluvs. and one set 
being provided for each digit to la* regis- go 
tered. one relay of each set lieing adapted 
to lie energised for each digit transmitted 
to control the generation of a correspond¬ 
ing number of impulses «»r effect a visual 
indication of the corresponding numla*r ft 5 
at a telephone operator’s position. 

7. An arrangement a* claimed in 
Claims l, 2- or 3 in which automatic 
switches are adapted to he operated by 
impulses generated by an impulse sender. 90 
set by signals of the type used in tele¬ 
graphy comprising impulses having 
characteristics differing either in order, 
duration or time at which they an* gene¬ 
rated as weU as in number. JK» 

S. An arrangement for setting up con¬ 
nections over long distance trunk lino, 
substantially as iVscrilted and illustrat'd 
in the accompanying drawings. 

Dated this 12th day of April. JO 0 

DICK Kit A rol.l.AK. 

Chartered. Patent Agents. 
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Pltf’s Ex. 9 

In the District Court of the United States for the 
District of Columbia 

In Civil No. 5185 

Action Under Section 4915 of the Revised Statutes. 

Louis M. Potts anl> Teletype Corporation 1400 Wright- 
wood Avenue, Chicago, Illinois, Plaintiffs 

vs. 

Conway P. Coe Commissioner of Patents Washington, D. C. 

Defendant 

Patents 

Number Date Title 

726,750 4-28-03 Means for Producing Synchronous 

Motion 

901,372 10-20-0S Telegraphy 

942,884 12- 7-09 Automatic Telegraph 

952,944 3-22-10 Apparatus for Transmitting Signals 

over Telegraphic Circuits 
988,811 4- 4-11 Telegraphy 

1,017,169 2-13-12 Method of and Apparatus for Trans¬ 

mitting Signals over Telegraphic 
Circuits 

1,018,519 2-27-12 Perforating Machine 

1,060,939 5- 6-13 Automatic Telegraph Transmitter 

1.105.920 8- 4-14 Telegraphy 

1.105.921 8- 4-14 Punching Machine 

1.105.922 8- 4-14 Telegraphy 

1.135.321 4-13-15 Selective Electrical Signaling 

1.135.322 4-13-15 Transmitting Apparatus for Elec¬ 

trical Signaling 

1,135,614 4-13-15 Telegraphy 





1,135,613 

4-13-15 

1,135,920 

4-13-15 

1,151,216 

8-24-15 

428 1,197 

,542 9- 

1,201,621 

10-17-16 

1,229,201 

6- 5-17 

1 ,*>29,202 

6- 5-17 

1,258,809 

3-12-18 

1,299,608 

4-8-19 

1,309,745 

7-15-19 

1 l 

10-26-20 

1,370,669 

3- 8-21 

1,403,626 

1-17-22 

1,419,409 

6-13-22 

1,452,527 

4-24-23 

1,517,381 

12-:2-24 

1,522,268 

1-16-25 

1,526,371 

2-17-25 

1,534,660 

4-21-25 

1,534,661 

4-21-25 

1,536,809 

*)" 0"2o 

1,545,601 

7-14-25 

1,545,602 

7-14-25 

1,558,280 

10-20-25 

1,560,724 

11-10-25 

1,570,923 

1-26-26 

1,620,286 

3- 8-27 

1,631,982 

6-14-27 

1,675,823 

7- 3-28 

1,689,294 

10-30-28 


System of Operating Type Writers 
and the Like 

Selective Electrical Signaling 
Selective Electrical Signaling Appa¬ 
ratus 

5-16 Electrical Step-by-Step Trans¬ 
lating Device 

Means for Synchronizing Telegraphic 
and Other Apparatus 
Selective Signaling Apparatus 
Telegraphic Receiver 
Transmitting Apparatus for Electric 
Telegraphs and the Like 
Selective Signaling Apparatus 
Machine Telegraph 
Roller Clutch 
Machine Telegraph 
Automatic Switch for Controlling 
Motor Driven Automatic Machines 
System of Telegraph Distribution 
Transmitting Apparatus for Electric 
Telegraphs 

System of Telegraph Distribution 
Automatic Telegraph Repeater 
Regulating Device 
System of Telegraphic Distribution 
System of Telegraphic Distribution 
Signaling System 
Telegraph System 
Telegraph System 
Secret System of Telegraphy 
Regulating System 
E r i n t ing To leg ra phy 
Trouble Indicating Svstem 
Control Mechanism 
Telegraph Transmitter 
Remote Control and Indicating Sys¬ 
tem 
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1,689,295 10- 
429 1,708,954 4- 

1,852,774 4- 

1,865,136 6-28-32 

1,882,892 10-18-32 


1,882,893 10-18-32 
1,970,567 8-21-34 

1,992,632 2-26-35 

1,996,081 4- 2-35 

2,010,158 8- 6-35 

2,021,419 11-19-35 
2,024,012 12-10-35 

2,057,111 10-13-36 
2,057,652 10-13-36 
2,057,653 10-13-36 
2,062,332 12- 1-36 
2,073,266 3- 9-37 

2,085,120 6-29-37 

2,102,127 12-14-37 

2,104,273 1- 4-38 

2,107,044 2- 1-38 

2,121,048 6-21-38 

2,123,200 7-12-38 

2,134,005 10-25-38 

Re. 21,042 4- 4-39 

2,152,772 4- 

430 2,162,358 6- 

2,174,596 10- 


30-28 Printing Telegraph 
16-29 Transmission System 
5-32 Translating Device 
Synchronizing System 
System for Causing Impulses to Con¬ 
trol the Production of Impulses of 
Different Frequency 
Sound Picture Camera 
Composing Machines 
High Speed Repeater 
Linecasting and Composing Machines 
Selective Signaling Systems and Ap¬ 
paratus 

Keyboard Perforators and Counters 
Selective Control Systems and Ap¬ 
paratus 

Telegraph Transmitter 
Linecasting and Composing Machines 
Convertible Shift Reperforator 
Linecasting and Composing Machines 
Concentration and Broadcasting Sys¬ 
tem 

Signaling Transmitting Methods and 
Apparatus 

Duplex Rail Shift Mechanism for 
Line Composing Machines 
Start-Stop Regenerative Repeater 
Two-Color Ribbon Mechanism 
Linecasting and Composing Machines 
Linecasting and Composing Machines 
Selective Control System and Appa¬ 
ratus 

Selective Control Systems and Appa¬ 
ratus 

4-39 Translating Repeater 
13-39 Orientation Indicating Device 
3-39 Code Bar Construction 


2,177,077 

10-24-39 

2,195,973 

4- 2-40 

2,200,807 

5-14-40 

Re. 21,543 

S-27-40 

2,214,910 

9-17-40 

2,219,904 

10-29-40 

2,220,379 

11 -; 5-40 

2,222,631 

11-26-40 

2,225,657 

12-24-40 
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Photo-Electric Transmitter 
Start-Stop Repeater System 
Keyboards 

w 

Linecasting and Composing Machine 
Start-Stop Repeater System 
Telegraph Transmitters 
Magnetron Telegraphic Repeater 
Keyboard Perforator and Counter 
Telegraph Message Classification 
Svstem 

Filed Jan 27 1942 Charles E. Stewart, 


Plff’s Ex. 10 


In the District Court of the United States for the 
District of Columbia 


In Civil No. 5185 


Action Under Section 4915 of the Revised Statutes 


Louis M. Potts and Teletype Corporation 1400 Wright- 
wood Avenue Chicago, Illinois Plaintiffs 


vs. 

Conway P. Coei Commissioner of Patents Washington, D. C. 

Defendant 

Biography of Louis M. Potts 
Born 

Cannonsburgh, Pennsylvania, October 30, 1876. 

Education 

A.B., Washington and Jefferson, 1896. 

Ph.D., John Hopkins, 1900. 

Honory Sc.D., Washington and Jefferson, 1935. 

Experience 

Teacher, Washington High School, 1896 to 1897. 

Student Assistant, John Hopkins, 1899-1900. 
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Employee, Rowland Telegraphic Company, 1900-1902; 

Construction Engineer, Rowland Telegraphic Company, 
Baltimore, Maryland, 1902-1904. 

Chief Engineer, Rowland Telegraphic Company, Balti nore, 
Maryland, 1904-1910. 

Chief Engineer, Universal Telegraphic Company, Balti¬ 
more, Maryland, 1910-1915. 

Chief Engineer, Universal Machine Company, Baltimore, 
Maryland, 1915-1920. 

Research Engineer, printing telegraph systems and appa¬ 
ratus, Western Electric Company, Inc., and Bell Tele¬ 
phone Laboratories, New York, New York, 1920-1928. 

Research and Development Engineer, telegraph systems 
and apparatus, automatic apparatus and systems for 
the automatic control and operation of linecasting ma¬ 
chines, stock quotation systems and apparatus, Tele¬ 
type Corporation, Chicago, Illinois, 1928 to date. 

Affiliations 

American Physical Societv. 

American Institute of Electrical Engineers. 

Chicago Physics Club. 

French Physical Society. 

American Association for the Advancement of Sciencel 
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In the United States Court of Appeals for the 
District of Columbia 

Appeal No. 8189 
— 

Louis M. Potts and Teletype Corporation, 

APPELLANT 

V. 

Conway P. Coe, Commissioner of Patents, appellee 

APPEAL FROM THE JUDGMENT OF THE DISTRICT COURT OF THE 
UNITED STATES FOR THE DISTRICT OF COLUMBIA 

BRIEF FOR THE COMMISSIONER OF PATENTS 

INTRODUCTION 

This is an appeal from the judgment of the Distinct 
Court of the United States for the District of Columbia 
(App. 14)* dismissing appellants* complaint brought 
under Section 4915 R. S. (U. S. C., Title 35, Sec. 63), 
to authorize the Commissioner of Patents to issue to 
appellants a patent containing claims 144 to 149, in¬ 
clusive, 152 and 169 to 172, inclusive, of the applica¬ 
tion of Louis M. Potts, Serial No. 333,161. 

*Note.—The numbers in parentheses refer to pages in appel¬ 
lants’ appendix. 
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APPELLANTS’ APPLICATION 

The Potts application here involved (App. 96) re¬ 
lates to a stock quotation system wherein the indica¬ 
tors on a stock board are caused to indicate the prices 
of stocks from a remote point by telegraphic trans¬ 
mission. The construction and operation of the Potts 
device are explained in the appendix to the appellants' 
brief, beginning on page 21 and, in view of this fact, 
and since there is no controversy as to such construc¬ 
tion and operation, it is thought to be unnecessary to 
discuss them in detail here. 


THE BUMSTEAD PATENT 

The Bumstead patent No. 1,114,578 (App. 163) dis¬ 
closes a stock quotation indicator comprising a num¬ 
ber of indicating units, one for each of the stocks 
whose quotations are to be shown. These indicators 
show the tens, units and fractions of the prices, the 
hundreds beiiig omitted in the interest of simplicity 
and because the hundreds value of any particular stock 
would be knOwn by persons using a device of this 
character. The indicators are operated by a series of 
pneumatic devices, and are so constructed that they 
not only show the current price but also record the 
high and low quotations. The opening and closing 
prices are not displayed. 

The pneumatic devices just mentioned are con¬ 
trolled electrically from the mechanism of a printing 
telegraph or ticker. This mechanism includes an arm 
a 1 which moves over a series of contacts a 4 , one cor¬ 
responding to each letter. Each stock indicator com¬ 
prises two pneumatic elements both of which must be 


actuated before the indicator can become operative; to 
display a quotation, these pneumatic elements being 
controlled by solenoids. When the arm stops at the 
position corresponding to the first letter printed it 
actuates, through the solenoids, the pneumatic devices 
of all stock indicators having this letter as their first 
one. This does not render these indicators effective, 
however, since their other pneumatic devices are still 
inactive. When the telegraph stops at the second 
letter position it actuates the second pneumatic device 
of each indicator in which this letter is the second 
one. The indicator corresponding to the combina¬ 
tion of two letters which has been printed will 
be made effective to receive the price-indicating 
pulse, and no other indicator will be thus 
The selected indicator unit is then set through 
mechanism controlled by the movement of the printing 
telegraph to its number-indicating positions. 

THE YORKE PATENT 

The Yorke patent (App. 187) No. 1,215,604 discloses 
a printing telegraph in which the type wheel is actu¬ 
ated in accordance with code combinations which con¬ 
sist of equal length permutation signals transmitted 
over a single circuit. 

THE HASELTON AND FRISCHKNECHT PATENTS 

The Haselton and Frischkneeht patents (App. 206- 
285) disclose stock quotation systems wherein digital 
code or step-by-step signals are transmitted to select 
a particular stock and its range. 




4 


BRITISH PATENT NO. 197,503 

British patent No. 197,503 (App. 286) discloses a 
system wherein equal length permutation code signals 
are transmitted and converted to digital code or step- 
by-step signals, so that apparatus designed for the 
latter named type of signal may be operated by the 
transmission of permutation code signals. 

THE APPEALED CLAIMS 

The appealed claims appear on pages 4 to 7, in¬ 
clusive, of appellants' appendix. 

SUMMARY OF ARGUMENT 

1. The Bumstead patent discloses an operative de¬ 
vice. 

2. Claims 144 to 149, inclusive, 152 and 169 are an¬ 
ticipated by an obvious combination of the Bumstead 
and Yorke devices. 

3. Claims 170, 171, and 172 are unpatentable over 
Haselton or Frischknecht, particularly in view of 
British patent No. 197,503. 

ARGUMENT 

(1) The appellants* case is based to a large extent 
on the contention that the Bumstead patent does not 
disclose an operative device. The burden of sustain¬ 
ing such a contention rests strictly on the party mak¬ 
ing it, since every issued patent is presumed to be 
valid and, therefore, to disclose an operative device. 
Moreover, it is not necessary that a device should be 
commercially successful in order to be operative 
(Standard Typewriter Co. v. Standard Folding Type - 
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writer Sales Co 223 F. 779; In re Zuckcrmani 67 
F (2d) 905; Sun Ray Gas Corp. v. Bellows-Claude 
Neon Co., 49 F (2d) 886). 

The appellants have sought to sustain this burden 
not by the obvious method of attempting to build and 
operate the entire Bumstead device, but by testimony 
based on speculation as to possible defects wljiieh 
might render the device unsatisfactory. The only 
thing actually built was a model of part of the mechan¬ 
ical movement of one of Bumstead's indicators. The 
appellant Potts, in his testimony, pointed out whaj he 
alleged to be defects in the Bumstead system, ^nd 
these will now be considered. The testimony in ques¬ 
tion begins with Q. 58 (App. 53). 

Potts first asserts that “in the devices I could find” 
there was no transmitter which would distribute 
the impulses properly. He does not, however, sfete 
what efforts, if any, he made to find such a trans¬ 
mitter, nor why any transmitter which he may have 
found would not operate “properly,” and since he 
admits (X Q., App. 81) that he never attempted to 
build the Bumstead device, it is not clear how he was 
able to form an opinion. Evidently the Patent Office 
examiner who allowed the Bumstead patent consid¬ 
ered that a satisfactory transmitter was known in the 
art, since, otherwise, he would have required a detailed 
explanation. This clearly raises a presumption ihat 
such transmitters are known, and the mere state¬ 
ment by Potts, a later rival inventor, that he cculd 
not find one is insufficient to overcome the presuijnp- 
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tion, especially in the absence of a statement as to 
what efforts were made to find it. 

The witness next refers to Bumstead’s pneumatic 
devices and linkages and states that “it seems impos¬ 
sible to construct a device of this sort/’ This is 
merely an unsupported statement of opinion. No rea¬ 
son is given except that the system is complex and 
involves “great multiplication of the motion.” Obvi¬ 
ously, there is no theoretical reason why such multipli¬ 
cation is impossible. If there are practical difficulties, 
this should have been shown by actual demonstration. 
Clearly a holding that a regularly issued patent dis¬ 
closes a fatally inoperative device should not be based 
on mere opinion testimony by an interested party. 

These remarks are equally applicable to Potts’ next 
objection which is that Bumstead’s drums are large 
and have great inertia and that the witness could not 
“see that they can be brought to an exact position.” 
The natural way to determine this point would be to 
build the device and see how it operated. Since the 
patent is presumed to be valid, the burden of making 
such tests rests on the appellants and this burden can¬ 
not be avoided merely by the expression of the opinion 

that Bumstead’s device would not be satisfactorv. 

> •/ 

Potts also asserts that Bumstead’s maximum and 
minimum indicating means are inoperative. In this 
connection it should be noted that many of the claims 
here involved are not limited in any way to more than 
a single price indicating means and, so far as these 
claims are concerned, it is immaterial whether or not 
Bumstead's maximum and minimum indicating means 


will operate. However, the allegation that these means 
are inoperative is also based purely on speculation. 
The witness merely “would expect that in most cases” 
the mechanism would move too far and “thinks it 
would be very difficult to get the exact maximum and 
minimum.” Such expectations cannot take the place 
of actual experiments. 

The objection made by Potts beginning with the iirst 
complete paragraph on page 55 of the appellants* ap¬ 
pendix is not very clearly stated. Apparently, how¬ 
ever, it is based on the assumption that Bumstcud’s 
indicating dials are returned to zero whenever the 
pneumatics are deflated; at least this is the interpreta¬ 
tion placed on this testimony in the appellants' brief 
(page 15, second complete paragraph). This assump¬ 
tion, however, is incorrect. It is only the dial operat¬ 
ing levers of Bumstead which return to the zero 
position. These levers move away from the pins by 
which the dials are set, and leave the dial in its 
indicating position. 

The witness also advances the theory (App. 56) that 
difficulty might be caused by failure of Bumstead *s 
gang switch to move quickly enough. It seems evident 
that this is a matter which could readily be adjusted 
by any skilled mechanic. 

The witness produced, as exhibit 15, an alleged 
model of one part of Bumstead*s indicating mecha¬ 
nism. This model was made to scale from the patent 
drawings which, of course, are not working drawings 
and are not intended to show the parts in exact pro¬ 
portion. Accordingly, any defect in operation of Iphis 

4823S0—42 2 
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model would not necessarily show a defect in the 
patent disclosure. The patent is addressed to those 
skilled in the art, and they would understand, or 
could ascertain by experiment, what proportions 
should be used. Moreover, the model is fragmentary 
and really serves no other purpose than to illustrate 
the appellants’ contention as to how the Bumstead de¬ 
vice would operate. Whether or not it would operate 
as alleged could not be determined without actually 
making the entire device. 

It is also contended by Potts that the Bumstead 
system is inoperative for the reason that, after one 
quotation had been indicated, this reading would re¬ 
main on the pneumatics and would affect the accuracy 
of the next indication. This contention seems to over¬ 
look Bumstead’s express statement (App. 103, line 108 
et seq.) that “between each indication the inflated dia¬ 
phragms become deflated and the actuating levers 
k% n 9 , k 6 , k°, etc., return to their normal positions so 
that for the making of any new indication said levers 
are always moved from their zero positions to that nec¬ 
essary to make the required indication.” The method 
of effecting this result would be obvious to one skilled 
in the art. Any skilled mechanic could readily provide 
means for deflating the diaphragms and restoring the 
levers to their zero position upon the completion of each 
indication. 

In view of the witness Potts’ many criticisms of the 
Bumstead patent, it shoxild be noted that, as appears 
on pages 84 to 86 of appellants’ appendix the Potts 
application here involved contained, as filed, many de¬ 
fects which were subsequently corrected by amendment. 
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These amendments were allowed by the Patent Office 
on the ground that they involved merely corrections 
which could be made by a skilled mechanic. It is sub¬ 
mitted that the alleged difficulties pointed out by Potts 
in the Bumstead disclosure could, if they actuallv made 
trouble, be similarlv corrected. The fact that the Potts 
application, as filed, contained defects requiring the 
numerous corrections above mentioned should also be 
taken into consideration in evaluating the testimony of 
Potts as an expert witness. If he considered his orig¬ 
inal application to be proper, whereas actually it re¬ 
quired considerable correction, it is entirely possible 
that the things which appeared to him to be defective 
in the Bumstead case might, on further consideration, 
have been found not to be objectionable. In other- 
words, since he was mistaken in supposing his ovm. 
original disclosure to be entirely correct, it is quite pos¬ 
sible that he is equally mistaken in supposing Bun- 
stead's disclosure to be incorrect. 

The appellants stress the allegation that the Bum¬ 
stead system has not been used commercially. Assum¬ 
ing this to be true, it would not, for the reasons already 
noted, have any material bearing on the question of oj> 
erativeness. Obviouslv it cannot be assumed that everv 
patent which has not been exploited commercially dis¬ 
closes an inoperative device. Moreover, there is no 
clear evidence that Bumstead’s apparatus has not be^n 
used commercially. Potts merely states that he nev^r 
heard of its use although he has been in touch with the 
art “over a considerable period” (App. 57). Whether 
or not this period extends back to 1905, when the Bum- 
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stead application was filed, is not specified. Potts does 
not claim to have made any express inquiries into the 
matter and, under the circumstances, it is not thought 
that the fact that he has not happened to hear of any 
commercial use should be accepted as proof that no such 
use occurred. 

Another objection urged against the Bumstead sys¬ 
tem is that it displays only tens, units and fractions 
and does not show the hundreds of the quotations. 
It seems clear that this information is sufficient to en¬ 
able anvone sufficiently interested in stocks to install 
or use this type of device, to know what the full price 
quotation was. Moreover, there is nothing in any of 
the claims here presented which requires a full quota¬ 
tion of the price. The claims were deliberately drawn 
in such broad terms as “a characteristic of a certain 
stock/’ If Potts considered the full indication of 
the price to constitute a material feature of his in¬ 
vention, he should have included it in his claims. 
Certainly the claims should not be allowed on the 
basis of a feature which they do not include (Scy- 
farth v. Coe, Decided June 29, 1942, Court of Appeals 
D. C. 54 U. S. P. Q. 61). 

What has just been said applies also to appellants’ 
objection that Bumstead does not show range selec¬ 
tion. None of the claims rejected on this patent is 
limited to such selection either expressly or by neces¬ 
sary implication. Moreover, the failure to include 
range selection clearly does not render the device 
inoperative. 
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(2) For the reasons given, it is submitted that 
the Bumstead patent discloses an operative system 
which is operated by a printing telegraph to select 
an indicator corresponding to a particular stock ajid 
to record thereon the current maximum and mini¬ 
mum prices of the stock. It remains to be considered 
whether a printing telegraph such as is shown by the 
Yorke patent could be used, without invention, in the 
Bumstead system and whether the resultant appara¬ 
tus would anticipate claims 144 to 149, 152 and 1(>9. 

The proposed combination of Yorke and Bumstead 
involves nothing more than an obvious substitution of 
the printing telegraph of the former for the equiva¬ 
lent printing telegraph of the latter. Such a substitu¬ 
tion, moreover, is clearly contemplated by the Bum¬ 
stead patent wherein it is stated (App., page 174, lijne 
45, et seq.) that the printing telegraph itself forms no 
part of the invention and that it would be obvious to 
one skilled in the art how such a telegraph having two 
type wheels could be substituted for the single wheel 
device shown. This disclosure clearly suggests the use 
of other printing telegraphs and accordingly there 
could be no invention in the broad idea of using t lie 
telegraph shown by Yorke. 

It is noted that appellants’ brief (pages 18 and 19) 
states that “Neither applicant Potts nor patentee Bum¬ 
stead contemplated printing characters * * * a 
pellee recognizes this fact.” Exception is taken to tl 
statement so far as Bumstead is concerned. Bumstead 
(App., p. 174, first column) repeatedly refers to his de¬ 
vice as a printing telegraph and defines the relation of 


P- 

is 


12 


his contacts to the type wheel thereof. It is not clear 
how it can be contended, in view of this disclosure, that 
the patentee did not contemplate printing the quota¬ 
tions as well as indicating them on the board. The 
proposed combination of Yorke and Bumstead is 
merely the substitution of one printing telegraph for 
another and does not produce any new or unexpected 
result. 

The manner of making this substitution is thought 
to be obvious. The printing telegraphs of both Yorke 
and Bumstead comprise shafts which rotate to posi¬ 
tions corresponding to the letters. It would merely be 
necessary to connect Bumstead’s contact arm with the 
shaft la of Yorke, instead of with the shaft 21 of the 
Bumstead telegraph. Yorke *s shaft is moved axially 
to change from number to letter printing and it would, 
therefore, be necessary to space Bumstead ? s two sets of 
contacts axially so that the arm a* will engage contacts 
a* when the type wheel is in letter printing position, 
while the anil a 3 will engage contacts a 5 when the wheel 
is in number printing position. The manner of doing 
this would, of course, be obvious. Bumstead also em¬ 
ploys switches a 5 and a 7 which are automatically op¬ 
erated by the telegraph at the time of printing. In 
using the Yorke telegraph with the Bumstead system, 
these switches would obviously be operated by the print¬ 
ing magnet 16. While it is stated in appellants’ brief 
(page 20) that such operation would introduce “many 
and involved complications ” and the witness Potts 
(App. 84) stated that “fundamental modifications” 
would be involved, it has not been explained what these 
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great difficulties would be. The operation of a switjch 
bv an electromagnet is one of the most common electri¬ 
cal expedients and does not, in the present state of the 
art, rise to the dignity of invention. 

The changes just considered in combining Yorke wi th 
Bumstead are exactly the type of expedients which 
Bumstead had in mind when he stated (App. P. lt4, 
line 51 et seq.) “it will be obvious to one skilled in the 
art what changes would be necessary in the circuit to 
adapt it to a printing telegraph having a pair of type 
wheels. 7 ’ It is interesting to contrast the manner in 
which Potts considers the difficulties in adjusting the 
Bumstead device and combining it with that of Yorke 
to be insuperable, with his treatment of the various 
modifications which were made in his own application 
after filing, and which he considers to have been ob¬ 
vious. It is thought to be clear that a mechanic suffi¬ 
ciently skilled to effect the changes in the Potts app' i- 
cation would have had no real difficulty in constructing 
the Bumstead device and combining it with that of 
Yorke. 

It will now be shown that the system produced tyy 
substituting Yorke’s printing telegraph for the fullv 
equivalent printing telegraph of Bumstead would an¬ 
ticipate each of claims 144 to 149, 152 and 169. 

Claim 144 recites a stock quotation system having 
plurality of recorders. These are the wheels M 1 , M 4 , 
and m T of Bumstead. The claim then calls for a com¬ 
mon electrical circuit and means to transmit over it 
groups of equal length permutation code signals. The 
operating circuit of the Yorke printing telegraph 
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functions in this manner as fully explained in the 

patent. The claim states that certain groups of these 

signals correspond to a series of stock designations. 

These groups are those corresponding to the two-letter 

combinations bv which Biunstead selects the indicator 
* 

to be used. The next statement is that certain other 
groups of signals correspond to a characteristic of a 
certain stock. These are the number signals which ac¬ 
tuate the price indicating means of Bumstead. The 
claim then calls for means under control of a stock 
signal to select a recorder. These are Bumstead *s 
magnets c and c' which, through the pneumatics, de¬ 
termine the recorder to be used. The final element is 
“means under the control of the characteristic signal 
to record on the selected recorder the corresponding 
characteristic.” This means comprises Bumstead’s 
magnets c\ c 5 , and c", and the associated pneumatics 
and lever mechanisms by means of which the price in¬ 
dicating disks are actuated. 

It is thought to be unnecessary to apply the remain¬ 
ing claims element for element to the references and 
accordingly only elements not previously discussed 
will be considered in such claims. Claim 145 calls for 
electromagnetically controlled means. Bumstead ’s in¬ 
dicators are clearly electromagnetically controlled, even 
though they are actuated by pneumatics since the 
pneumatics are controlled by electromagnets. The 
“single channel receiver’' of this claim is the Yorke 
printing telegraph, while the plural channel signal dis¬ 
tributor comprises the various contacts a 4 and a 5 of 
Bumstead. 
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Claim 146 calls for the conveyance of three parts of 
information. While this claim may have been drawn 
with range designation in mind, it is so vaguely 
worded as to be fully met by the combination of Yorke 
and Bumstead. Thus, the first letter of the two-letter 
stock designation in Bumstead corresponds to the fi|rst 
part which “conveys information relative to the stock 
item t obe quoted,” the price designation signals eonyey 
information relative to the price while the second let¬ 
ter of the stock designation “conveys information rel¬ 
ative to the index or characteristic of the item,” this 
expression being so vague as to be satisfied by any 
signal having any bearing whatever on the stock or its 
price. 

Claim 147 recites means for selecting a group of in¬ 
dicators, means for selecting one indicator from the 
group and means for operating the indicator. Bum- 
stead provides such means since his first letter desig¬ 
nation selects the group consisting of all stocks begin¬ 
ning with this letter, while the second letter designation 
selects the particular indicator having both the first 
and second letters printed. The number signals then 
actuate the selected indicator. 

Claims 148, 149, and 169 contain no elements wliifcli 
have not already been considered. The selector bars 
recited by claim 152 are the contacts b' of the gang 
switch of b of Bumstead. 

(3) Claims 170 to 172 are fully met by the Frisca- 
knecht and Haselton patents, except that these patents 
employ step-by-step signals instead of permutation code 
signals of equal length. However, the British patent 
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shows how the latter type of signal may be converted 
into the former. Accordingly, if it were desired to 
operate the Haselton or Frischknecht devices by per¬ 
mutation code signals this could readily be done by 
inserting the device of the British patent in the trans¬ 
mission lines. 1 This would merely be using the British 
device for the exact purpose for which it was intended. 
It would involve no mechanical difficulty and would 
produce no new or unexpected result. Accordingly, no 
invention would be involved. 

CONCLUSION 

The application here involved contains forty-nine 
allowed claims. Clearly, therefore, this is not a case 
in which the appellant has been denied patent protec¬ 
tion. The only question to be decided is whether the 
present broad and often vaguely worded claims prop¬ 
erly define the appellants’ invention over the prior 
art. It is submitted that they do not, and that they 
were properly refused for this reason. 

Respectfully submitted. 

W. W. Cochran, 

Solicitor, U. S. Patent Office, 

Washington, D. C., 
Attorney for Appellee . 

E. L. Reynolds, 

Of Counsel. 

September 1942. 
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IN THE 


Hmteb States Court of Sppealsf 

For the District of Columbia. 


Louis M. Potts and Teletype 
Corporation, 

Appellants, 

against 

Conway P. Coe, Commissioner 
of Patents, 

Appellee. 


No. 8189. 


Appeal from the District Court of the United States for 
the District of Columbia. 

Motion That the Court Vacate Its Decision and 
Withdraw Its Opinion. 


Now come the appellants, Louis M. Potts and Teletype 
Corporation, and move the Court to vacate the decision ren¬ 
dered herein on January 18,1944, and withdraw the opinion 
filed in support of said decision. 

This motion should be granted because: 

I. The issue presented for decision by this Court was 
whether the Potts patent should include the claims rejected 
by the Patent Office and, on the Record, that issue turns 
on whether the District Court erred in finding that, “The 
claims at bar define nothing involving invention over the 
prior art introduced by defendant.” The briefs and argu¬ 
ments of counsel were confined to that question, which was 
not decided by this Court. 
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II. The Court decided this case, and affirmed the Dis¬ 
trict Court, by raising and deciding a question which was 
not presented by facts in the Record. 

III. The Court posed the question it decided and sup¬ 
ported its decision by improperly stating in its opinion, 
and thereby attempting to read into the Record, asserted 
facts taken from the report or proceedings in certain 
ex parte investigations made pursuant to Congressional 
resolutions. 

IV. Information contained in one of the sources of 
facts outside the Record used in the opinion, which infor¬ 
mation this Court overlooked, refutes the factual premise 
underlying tlie Court’s decision because it shows that Louis 
M. Potts was not “a member of the research staff of a 
subsidiary of the Bell System” at the time he made the 
improvement disclosed in his application. The falsity of 
said premise is also proved by the affidavits filed with this 
motion. 

V. This motion is addressed to the inherent power of 
the Court to vacate its decision and withdraw its opinion 
before the mandate issues to the District Court. 



Attorneys for Appellants. 


John H. Ray, 

Walter L. Brown, 

of Counsel. 



IN THE 


UNITED STATES COURT OF APPEALS, 
For the District of Columbia. 


Louis M. Potts and Teletype 
Corporation, 

Appellants, 
vs . 

Conway P. Coe, Commissioner 
of Patents, 

Appellee. 


Appeal No. 8189. 


Appeal from the District Court of the United States for 
the District of Columbia. 

Affidavit. 


State of New York, } 

County of New York, j SS ‘' 

Clarence G. Stoll, of New York, in the County of New 
York and State of New York, being duly sworn, deposes 
and says: 

That he is the President of the Western Electric Com¬ 
pany, Incorporated; 

That he is familiar with the circumstances under which 
Teletype Corporation became a wholly owned subsidiary 
of Western Electric Company, Incorporated; 

That, on September 30, 1930, the American Telephone 
and Telegraph Company purchased all of the capital stock, 
both common and preferred shares, of the Teletype C(Jr- 
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poration and sold the same to Western Electric Company, 
Incorporated; 

That, prior to said date of September 30,1930, Teletype 
Corporation had not been owned or controlled by the 
American Telephone and Telegraph Company, Western 
Electric Company, Incorporated or any other company of 
the Bell System, nor had any of said Companies any finan¬ 
cial interest in said Teletype Corporation. 



^ l - / 

// 


Sworn to and subscribed before me } 
this 30th day of March, 1944. J 




Notary Public. 


~ notary 7 
KY.Co. c: 


T.r.TC 

•. NV». 2'm 

\S'J t Iai5 



IN THE 


UNITED STATES COURT OF APPEALS, 
For the District of Columbia. 


Louis M. Potts and Teletype 
Corporation, 

Appellants, 

vs. 

Conway P. Coe, Commissioner 
of Patents, 

Appellee. 


Appeal No. 8189. 


Appeal from the District Court of the United States for 
the District of Columbia. 


Affidavit. 


State of New York, 
County of New York, 


ss. 


Louis M. Potts, of Evanston, in the County of Cook, ^nd 
State of Illinois, being duly sworn, deposes and says: 

That, as heretofore set forth in the Oath executed by 
the affiant pursuant to R. S. 4892 (35 U. S. C., Sec. 35) sind 
contained in the record of this case, the affiant verily be 
lieves himself to be the first and original discoverer or 
inventor of the improvements described in his application 
for Letters Patent, Serial No. 333,161, filed January 17, 
1929, for Selective Signalling Systems; 

That, as set forth in Preliminary Statements under o^ith 
filed in connection with certain interferences declared by 
the Patent Office to determine the question of priority of 
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invention between himself and rival claimants (applicants 
for Letters Patent) to improvements covered by liis afore¬ 
said application, affiant conceived of such improvements 
between May 26, 1928 and June 28, 1928, made drawings 
thereof on June 27, 1928 and reduced the same to practice 
between October 1,192S and December 11, 1928; 

That, on the dates set forth in the previous paragraph, 
affiant was employed by the Morkrum-Kleinschmidt Cor¬ 
poration, the name of which corporation shortly prior to the 
filing date of his aforesaid application, to wit, on December 
13, 1928, was changed to Teletype Corporation; 

And that the improvement covered by his aforesaid 
application were neither conceived nor completed by affiant 
during any period of his employment by a company of the 
Bell System. 



Sworn to and subscribed before mej 
this 30th day of March, 1944. ^ 




IN THE 


ffiniteb States Court of appeals 

For the District of Columbia. 


BRIEF IN SUPPORT OF MOTION TO VACATE THE 
DECISION AND WITHDRAW THE OPINION. 

The decision and opinion in this case exhibit a misuse 
of judicial power. The only question decided was not pre¬ 
sented by the Record; and the only question presented by 
the Record was not decided. 

The extraordinary opinion states, and thereby attempts 
to read into the Record of this case, asserted facts procured 
from sources outside the Record. The sole purpose in so 
doing was to establish a factual basis in the opinion to 
support a new and radical theory in patent law which 
was announced upon a question which was not before the 
Court and upon which the parties had neither occasion ijor 
opportunity to offer evidence and argument. 

It is clear that the Court could not properly take judicial 
notice of the asserted facts so introduced and relied upon 
and that the decision and opinion are confined to an abstract 
question which was not before the Court for decision. 
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The factual cornerstone of the decision and opinion is 
the assumption that the appellant Potts, whose claims to 
invention were in issue, was “a member of the research 
statf of a subsidiary of the Bell System” at the time he 
made his invention. That assumption is false. Its falsity 
is established by one of the outside sources for the asserted 
facts stated in the opinion and is confirmed by the affidavits 
filed with this motion. Thus the requisite factual basis for 
the decision simply does not exist. 

The Nature of This Case and the Manner in Which it Was 

Decided. 

This suit arose under Section 4915 of the Revised 
Statutes. The invention involved is an automatic stock quo¬ 
tation board for use in stock brokers’ offices. A number 
of claims in the application were allowed by the Patent 
Office and are not here in controversy. In due course a 
patent will issue thereon. In this case the applicant sought 
the allowance of certain other claims which had been re¬ 
jected by the Patent Office. The rejected claims describe a 
communication system which uses signal impulses to dis¬ 
play letters and figures on the quotation board. 

The decision of the District Court was rested on the 
following finding (fol. 17) 

‘ ‘ The claims at bar define nothing involving inven¬ 
tion over the prior art introduced by defendant.” 

The above question, to which the briefs and arguments 
of counsel were confined, was not decided by this Court. 

While the opinion discusses several matters not germane 
to the question briefed and argued, the substance of the 


* All folio references are to “Appendix to Brief for Appellants.” 
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decision is stated, and the way in which the Court confined 
its decision to a question which was not before it is sho|wn, 
in the last two paragraphs of the opinion, where it was said: 

“The well-known dominance of the Bell System 
over research in the entire communications field 
raises the question whether a patent should be 
granted, where the record shows it to be a product 
of that vast system of research , without a detailed 
showing of the present state of the art developed by 
its scientists and the extent, if any, to which some 
individual’s contribution rose above the level of their 
common capacity. * * * 

In this case we have before us a complicated 
improvement in electrical communication made by an 
employee of and assigned to a research group that 
has long dominated and raised to a new level the 
application of science to communication. These cir¬ 
cumstances, in the absence of evidence of individual 
achievement, create at least an inference that the 
machine is a step by step improvement, the resulp of 
skill and experimentation in the use of existing knowl¬ 
edge, and not an invention. That inference, whicn is 
not rebutted in the record, supports the findings of 
the court below that there is no invention in :his 
case.” (Emphasis supplied.) 

To provide a factual basis for such a decision some way 
had to be found to show (1) that the applicant for a patent 
was employed by a Bell System company at the time he 
made the improvement involved in this case, and (2) fhat 
the research activities of the Bell System were of the natjure 
stated in the opinion. There being no such facts in the 
Record the opinion went outside of the Record in the man¬ 
ner and with the result we shall now establish. 
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The Assumption That Potts Was an Employee of the Bell 
System When He Made His Invention Was Derived From 
a Source Outside the Record and is Clearly False. 

There can be no doubt about the falsity of this essential 
premise of the decision. The affidavits filed with this motion 
show that the improvements in the Potts application were 
conceived by him between May 2b, 1928 and June 28, 1928; 
that he made his drawings on June 27,1928; that he reduced 
the same to practice between October 1,1928 and December 
11, 192S; that on each of said dates he was an employee of 
Morkrum-Kleinschmidt Corporation, which changed its 
name to Teletype Corporation on December 13, 1928; that 
the stock of Teletype Corporation was not acquired by 
a company of the Bell System until September 30, 1930; 
and that prior to that date no company of the Bell System 
had any financial interest in Teletype Corporation. 

This vital mistake of fact resulted from going outside of 
the Record to establish that Potts was “a member of the 
research staff of a subsidiary of the Bell System’’ at the 
time he made the improvement disclosed in his application 
—the premise so necessary if the Court was to declare and 
apply in this case the novel rule which is announced in the 
opinion. 

The Record in this case merely shows that Potts has 
been employed by Teletype Corporation since 192S 1 ; and 
that from 1920 to 1928 he was employed by Western Elec¬ 
tric Company and Bell Telephone Laboratories, both com¬ 
panies in the Bell System. So the opinion stated that 
“public records” disclose that Teletype Corporation is a 
wholly owned subsidiary of Western Electric and the latter 

1 The biography of Potts, introduced as an Exhibit (fol. 431) for the pur¬ 
pose of showing his experience, shows his entire employment history. Between 
1900 and 1910 he was employed by Rowland Telegraphic Company, between 
1910 and 1915 he was employed by Universal Telegraphic Company, and 
between 1915 and 1920 he was employed by Universal Machine Company.’ 
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a subsidiary of American Telephone and Telegraph Com¬ 
pany; and erroneously concludes that, “Since 1920 the 
appellant has been a member of the research staff of a sub¬ 
sidiary of the Bell System.’’ 

The “public record” to which the Court referred 2 d|>es 
show that Teletype Corporation is now a subsidiary of “he 
Bell System but the author of the opinion overlooked “he 
fact that it also shows that the stock of the Teletype Cor- 
poration was not acquired by the Bell System until Sep¬ 
tember 30, 1930. 3 The Record in this case shows (fol. jl) 
that the Potts application was filed in the Patent Office 
more than IS months earlier, on January 17, 1929. 

The Asserted Facts About Bell System Research Activities 
Were All Acquired From Sources Outside the Record! 


The Record in this case does not show anything about flie 
research activities of the Bell System. So the opinion stal es 
that the organization and activities of the Bell System “are 
matters of public record” and proceeds to make assertions 
of fact, some true and some false, about the nature and 
extent of the Bell System’s research and other activities in 
communications and related fields. It even goes so far las 
to state asserted figures as to the amount spent on research, 
the number of patents owned and controlled by the B^ll 
System, or under which it is licensed, the number of peorile 
employed in its research laboratories; and states asserted 

2 The Report of the Federal Communications Commission on the Investigation 
of the Telephone Industry in the United States. 


3 The F.C.C. Report expressly states (p. 35) : “As of September 30, 1930. 
the American Telephone & Telegraph Co. acquired the entire outstanding stock 
of the Teletype Corporation, a manufacturer of teletypewriter equipment. The 
consideration paid by the American Co. was 150,000 shares of common stock J of 
the American Co. for all of the common stock of the Teletype Corporation, and 
$1,467,795 for all of the preferred stock of the Teletype Corporation. The com¬ 
mon stock so acquired by the American Co. was immediately transferred byl it 
to Western Electric Co. for $30,000,000. The preferred stock of Teletype Cor¬ 
poration was purchased by Western from the American Co. at the same pr ice 
paid by the American Co.” 
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conclusions regarding the disposition of patents on inven¬ 
tions made in its laboratories, its arrangements for exchange 
of information with other companies, the “ dominance ” of 
the Bell System in its particular fields of research and the 
objectives of it's research activities. The “public record” 
cited as the source of the statements is the Report of Fed¬ 
eral Communications Commission on the Investigation of 
the Telephone Industry in the United States, the report 
made in an ex 'parte investigation pursuant to a Congres¬ 
sional resolution from which had been obtained the fact that 
Teletype Corporation is now a subsidiary of the Bell 
System. 

The opinion did not stop there. Some facts re¬ 
garding the process followed in making inventions in 
large laboratories had to be shown to support the Court’s 
theory; and there were no such facts shown in the 
Record and none in the above Report. So the author 
of the opinion then went to the hearings of the Temporary 
National Economic Committee, another investigation 
pursuant to Congressional resolution, and in the opinion 
quoted at length from the testimony of Kettering, a witness 
before that committee. As a last step, since the quoted testi¬ 
mony related solely to the methods followed in the labora¬ 
tories of General Motors Company—not those of the Bell 
System or laboratories generally—the opinion baldly as¬ 
serted that the Court takes judicial notice that the Kettering 
testimony described “the normal process in great labora¬ 
tories.” 

It is unnecessary, for the purpose of this motion, to con¬ 
sider to what extent the asserted facts about Bell System 
research are true or how the Kettering testimony should 
be interpreted and what it shows. The point that is im¬ 
portant here is that it violated the basic principles of our 
judicial system to use such sources for facts upon which 
to base a decision in this case. 
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This Case Having- Been Decided on a Question Not Before 
the Court, the Decision Should be Vacated and the 
Opinion Withdrawn. 

It became evident that this Court decided this case up|on 
an assumption contrary to fact when we showed that Potts 
was not ‘*a member of the research staff of a subsidiary 
of the Bell System” at the time he made his invention. That 
baseless assumption is the cornerstone of the decision and 
the whole structure of the opinion falls when it is showm 
to be false. The Court, therefore, was not considering ^n 
invention made in “a great research laboratory” and con¬ 
sequently could not have had before it any question as 
to the rule of evidence applicable to proof of invention and 
patentability of the products of great research laboratories. 
Thus, without more, this Court should vacate its decision 
and withdraw its opinion. 

However, there is a much broader ground for this motion 
in that the fundamental principles of judicial procedure 
were violated when this case was decided on a question not 
presented by the Record and on asserted facts taken from 
sources such as the F. C. C. Report and testimony in the 
T. N. E. C. investigation. 

The circumstance that the decision in this case was based 
on a factual assumption demonstrably false, clearly shows 
one of the reasons why courts are precluded from look¬ 
ing to such sources for facts upon which to base a decisio(n. 
Yet every asserted fact necessary to raise and decide the 
question decided in this case was derived from such source s. 

In United States v. International Harvester Company, 
274 U. S. 693, the Department of Justice had introduced in 
evidence in an anti-trust suit, over the objection of the de¬ 
fendant, a report of the Federal Trade Commission in an 
investigation pursuant to a Congressional resolution. Jn 
its opinion the Supreme Court of the United States said 
(p. 703): 
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“In support of its alternative contention * • • 
the government relies in large measure upon various 
statements and tabulations contained in the report 
of tbe Federal Trade Commission, which was intro¬ 
duced in evidence over the objection of the Inter¬ 
national Company. But it is entirely plain that to 
treat the statements in this report—based upon an 
ex parte investigation— * * * as constituting in 
themselves substantive evidence upon the questions 
of fact here involved, violates the fundamental 
rules of evidence entitling the parties to a trial of 
issues of fact, not upon hearsay, but upon the testi¬ 
mony of persons having first-hand knowledge of the 
facts, who are produced as witnesses and are subject 
to the test of cross examination.” 

The International Harvester case holds that sources 
such as this Court used will not even be received in evidence 
as proof of the statements made therein. This Court treated 
them as disclosing indisputable facts available to any court 
in the land to Use as the fulcrum of a decision and opinion. 

The “facts” derived from such sources in this case are 
obviously not facts of such common knowledge that the 
Court could take judicial notice of them as the basic facts 
upon which td hinge a decision and such action can not be 
justified on that ground. Ohio Bell Telephone Co. v. Public 
Utility Comm., 301 U. S. 292; First National Bank v. Ander¬ 
son, 269 U. S. 341; Minnesota v. Barber, 136 IT. S. 313; and 
Brown v. Piper, 91 IT. S. 37. Also see Morgan, 4 Judicial 
Notice, 57 Harvard Law Review 269 (1944), and American 
Law Institute, Code of Evidence (1942), Rule 806. 

4 In Professor Morgan’s scholarly article appearing in January of this year, 
it was said: 

“There is danger of misuse and abuse of judicial notice. A judge may 
ignorantly consider a generalization drawn from the segment of human 
experience known to him to be so notoriously true as to admit of no 
reasonable question. He may erroneously regard a source of information 
as of indisputable accuracy. He may treat a half-truth as if it were the 
whole truth. * * *” 
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Tlie statement of Mr. Justice Cardozo in his opinioji in 
the Ohio Bell Telephone Company case is, we submit, ap¬ 
plicable here (p. 302): I 

“ * * * to press the doctrine of judicial notice to| the 
extent attempted in this case and to do that retro¬ 
actively after the case had been submitted, wcjuld 
be to turn the doctrine into a pretext for dispensing 
with a trial.’’ 

Earlier in the opinion, Mr. Justice Cardozo said (1pp. 
300-2): 

“The fundamentals of a trial were denied to the 
appellant when rates previously collected were or¬ 
dered to be refunded upon the strength of evidential 
fact not spread upon the record. 

“ * * * This is not the fair hearing essential to due 
process. It is condemnation without trial. j 


“An attempt was made by the Commission and 
again by the state court to uphold this decision 
without evidence as an instance of judicial notibe. 
Indeed, decisions of this court were cited • # • 
as giving support to the new doctrine that the values 
of land and labor and buildings and equipment, 
with all their yearly fluctuations, no longer call fjor 
evidence. Our opinions have been much misread, 
if they have been thought to point that way. Counts 
take judicial notice of matters of common knowl¬ 
edge. * * * Moreover, notice, even when taken, hps 
no other effect than to relieve one of the parties tc^ a 
controversy of the burden of resorting to the usual 
forms of evidence. * * * It does not mean that the 
opponent is prevented from disputing the matter ny 
evidence, if he believes it disputable. * # * ’ ’ 


In Helis v. Ward, 308 U. S. 365, the Supreme Coujrt 
clearly recognized that the decisions of appellate courts 
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must be based on facts in the record of the case. In his 
opinion, Mr. Justice Douglas said (p. 370): 

“ # * # review by this Court was sought and 
granted on the ground that the Circuit Court of 
Appeals had decided the merits on facts not con¬ 
tained in the Record and on a theorv which had 
never been tried by the litigants.” 

It is evident that this Court was persuaded to use this 
case as the vehicle for an attempt to change the existing 
law by enunciating a new rule governing the proof of patent¬ 
ability of inventions made in “great research laboratories.” 
That is a legislative and not a judicial function. In this 
case it can only be a moot question. The opinion is nothing 
but the expression of the Court’s theory on that moot ques¬ 
tion. 

A classic statement of the rule that courts generally, 
and particularly Federal courts, are without power to decide 
moot questions or abstract propositions, is contained in 
California v. San Pablo and Tulare Railroad Company, 
149 U. S. 30S, where Mr. Justice Gray said (p. 314): 

“The duty of this court, as of every judicial tri¬ 
bunal, is limited to determining rights of persons or 
of property, which are actually controverted in the 
particular case before it. When, in determining such 
rights, it becomes necessary to give an opinion upon 
a question of law, that opinion may have weight as a 
precedent for future decisions. But the court is not 
empowered to decide moot questions or abstract 
propositions, or to declare, for the government of 
future cases, principles or rules of law which cannot 
affect the result as to the thing in issue in the case 
before it. No stipulation of parties or counsel, 
whether in the case before the court or in anv other 
case, can enlarge the power, or affect the duty, of the 
court in this regard.” (Italics supplied.) 



Also see United States and Interstate Commerce Commis¬ 
sion v. Alaska Steamship Company, 253 U. S. 113 and cases 
therein cited. 

The rule enunciated applies with peculiar force to t]his 
case. If there ever was one, we submit that this is a c^se 
where a court “decided the merits on facts not contained 
in the Record and on a theory which had never been tried 
bv the litigants.” 


CONCLUSION. 


This brief is not the place to argue the moot question 
decided by this Court; though we assert that the rule 
enunciated is arbitrary and unsound. It is sufficient, ^or 
this case, to have shown that the question was not befcjre 
the Court—indeed, could not have been before the Coijrt 
because the inventor, Potts, was not employed by any com¬ 
pany in the Bell System at the time he made his invention. 

Having so shown, we submit that it is incumbent upon 
this Court to vacate its decision and withdraw its opinion. 
This Court owes that duty to the appellants, the Federal 
judicial system and the public. 


Respectfully submitted, 

Harold B. Whitfield, 

Cecil B. Hamilton, 

Attorneys for Appellants. 

John H. Rat, 

Walter L. Brown, 

Of Counsel. 


